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iSiiK'c  tlic  initial  piibiicatioii  of  i'lu'li)s-!Stok(',s  Fellowsliip 
studios  at  the  University  of  (leorj^ia  n  1914,  several  bulletins 
clealin<r  with  vai'ious  phases  of  negfro  life  such  as  his  homes,  his 
ehurc'hes,  liis  lodges,  his  educational  ])rogress  and  facilities, 
and  his  iiulustrial  and  economic  level  have  ap])eared.  In  con- 
nection with  these  ])revi()us  studies  it  seemed  worth  while  to 
secure  more  information  in  regard  to  the  health  conditions  of 
negro  life.  With  this  as  an  objective  I  have  attempted  in  this 
study  to  gatlier  facts  about  the  ])urity  of  shallow  well  water 
sui)])lies  being  used  by  negroes  for  drinking  and  general  domes- 
tic purposes. 

In  order  that  as  much  territory  as  possible  might  be  covered 
in  the  time  available  for  the  work  some  tests  of  value  indirectly 
or  in  s]iecial  cases  were  omitted  in  the  sanitary  analyses  of  the 
l^ecimens.  However,  no  tests  which  would  have  been  incon- 
sistent with  a  high  standard  of  accuracy  were  omitted. 

As  an  aid  to  those  wdio  may  not  be  familiar  with  the  pro- 
cedure and  interin-etation  of  sanitary  water  analysis,  a  brief 
explanation  of  each  test  made  and  its  significance  has  been 
included. 

The  data  include  the  sanitary  analyses  of  eighty-one  speci- 
mens of  w^ater  sn])plies.  Seventy-four  specimens  w-ere  from 
shallow  well  supplies  which  were  being  used  by  one  hundred 
and  thirty-one  negro  families. 

The  work  on  this  study  began  in  August  of  1926,  immediately 
after  the  close  of  Summer  School  and  w^as  carried  on  con- 
tinuously until  the  close  of  the  spring  term  of  1927.  In  addi- 
tion to  the  time  si)ent  in  reading,  two  months  were  spent  in 
the  laboratory  ])reparing  solutions  and  making  the  examina- 
tions. Another  month  w^as  spent  in  making  sanitary  surveys, 
getting  specimens,  and  taking  photographs.  ]\Iuch  time  w^as 
required  for  making  calculations  and  tabulating  data. 

It  is  with  many  thanks  that  I  wish  to  acknowledge  the  in- 
terest and  help  of  many  others  in  the  preparation  of  this  thesis. 
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surveys  and  chemical  examinations,  Dr.  "W.  C.  Burkhart  who 
directed  my  bacteriological  examination,  and  Dr.  Geo.  A. 
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obtained  and  in  the  i^reparation  of  this  thesis. 

E.  B.  Wilson. 
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June   10,   1927. 


INTRODUCTION 

Water,  as  it  occurs  in  nature,  lias  little  significance  in  a 
!-:tndy  of  health  conditions.  Its  purity  depends  on  such  fac- 
tors as  the  kind  of  sod  tlirough  Avliich  it  j^asses,  the  density 
of  population,  the  height  of  the  water  level,  and  the  climatic 
condition.  It  is  by  the  steps  Avliich  an  individual  takes  to  puri- 
fy his  water  supply  or  to  protect  it  from  contamination  that  we 
get  an  insight  into  the  health  conditions  of  his  life.  This  state- 
ment might  be  applied  to  a  commnnity.  In  fact,  we  are  able 
ai)proximately  to  trace  the  health  progress  of  a  community  by 
the  provisions  taken  to  secure  a  pnre  supply  of  water.  For, 
where  there  is  jirogiess  in  health  conditions,  we  find  wells  which 
are  properly  constructed  in  suitable  locations  and  witli  efficient 
means  of  preventing  surface  contamination.  Such  wells  gen- 
erally furnish  pure  water. 

The  importance  of  pure  water  in  relation  to  liealtli  may  be 
seen  from  a  consideration  of  the  part  which  water  plays  in  the 
functioning  of  the  body.  Water  gives  no  energy  to  the  body, 
but  about  two-thirds  by  weight  of  the  human  body  is 'water. 
It  carries  food  from  the  digestive  tract  and  oxygen  from  the 
resporatory  organs  to  the  millions  of  cells  of  which  the  various 
organs  are  built.  In  the  same  manner,  it  carries  the  waste 
products  of  the  cells  to  the  organs  of  elimination.  The  tur- 
gidity  of  the  cells  is  due  to  their  distention  by  water.  The 
temperature  of  the  body  is  regulated  largely  by  evaporation  of 
water.  The  proper  condition  of  the  blood  is  maintained  prin- 
cipally by  water.  The  work  of  other  organs  depend  more  or 
less  on  water  also. 

While  some  of  the  water  used  in  metabolism  is  deriver  from 
corbohydrates  and  other  food  materials,  most  of  it  is  taken 
into  the  body  by  drinking.  The  average  consumption  of  water 
in  this  way  varies  considerably  with  individiuils,  occupations, 
and  the  seasons  of  the  year.  It  is  seldom  less  than  a  qiiart  and 
often  runs  as  high  as  a  gallon  per  day.  No  other  utility  is  so 
often  used  in  such  quantities.  If  the  water  is  pure,  no  other 
utility  does  so  much  to  promote  the  health  of  man. 

Since  it  is  used  constantly,  water  may  be  the  channel  through 
which   much    sickness,   many   permanent   disabilities,   and   some 


(Icitlis  .ii'c  hroiijrlit  t(i  ;i  ('(iiniiiuiiit y.  Diseases  of  intestinal  na- 
ture are  usually  water  Ixu-ue.  ("Iiiel'  ani()U<_'  these  and  the  one 
most  (li'eaded  iu  ouf  country  is  tNpiioid  fever.  There  is  no 
doubt  in  the  minds  of  physicians  today  that  this  disease  is 
spread  by  watei-.  In  laboratory  tests  wliere  typhoid  germs  are 
put  in  ordinai-y  driidving  water,  most  of  them  die  within  a 
week,  lint  {renerally,  a  few  are  found  alive  several  months  in 
water  otlierwise  suitable  for  driidving.  Tests  are  reported  where 
they  have  b:'en  found  alive  after  long  periods  in  solid  ice. 
Typhoid  is  very  in.sidious.  One  seldom  recovers  completely 
from  its  ravages.  After  being  pronounced  cured  by  the  phy- 
sicians, one  generally  finds  that  the  fever  has  permanently  im- 
paired some  important  organ  of  the  body,  as  the  kidneys. 

A  few  illu^-.trations'  will  show  how  serious  is  the  danger  of 
taking  typhoid  fever  from  germs  in  polluted  water.  Tn  1914, 
ninety  cases  of  typhoid  and  seven  deaths  in  California  were 
caused  by  a  water  sup])]y  contaminated  by  a  septic-tanlv:  dis- 
charge which  drained  a  long  distance  above  ground  and  then 
one  hundred  and  forty- one  feet  through  gravel.  Ir.  19^P',  a 
heavy  rain  gorged  a  house  sewer  in  Virginia  whence  some  water 
escaped  to  the  pit  at  the  top  of  a  drilled  well  and  followed  down 
tlie  casing.  Within  fourteen  days  live  of  the  eight  children  in 
the  family  were  stricken  with  typhoid  fever  and  the  eldest  died. 
Many  simillar  eases  could  be  cited. 

An  illustration-  just  as  potent  is  furnished  by  the  section  of 
Athens  east  of  the  Oconee  River.  For  several  years  before 
city  water  m^ins  were  extended  to  tliis  section  there  were  an- 
nual epidemics  of  typhoid  fever  in  the  summer.  Since  the 
city  mains  have  been  extended  to  most  of  this  section,  these 
epidemics  have   practically  ceased. 

Another  disease  very  much  dreaded  in  Europe  and  Asia 
because  of  its  fatal  effects  is  cholera.  America  has  not  ex- 
perienced manv  outbreaks  of  this  disease.  Those  which  have 
occurred  were  promptly  checked.  There  exists  positive  proof 
of  this  disease  being  spread  by  water  used  for  drinking.  The 
germs  can  be  isolated  from  water  comparatively  easily^  This 
disease  usually  disappears  from  a  locality  when  the  water  sup- 


1  Farmers'   Biillftiii   144s.   3.   T'.   S.   1  ••■paitnu'iit   of   AuricuUiirf . 
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plies  are  properly  looked  after.  In  addition  to  cliecking  its 
spread  the  sanitary  measnres  enijiloyed  antoiuatieally  eliminate 
breeding  grounds  of  the  germs. 

Dysentery  often  sweeps  entire  sections  of  our  country  dis- 
tricts. Epidemics  of  this  disease  come  most  frequently  i-ii  the 
spring.  This  is  the  time  when  the  labor  of  farm  hands  is  in 
great  demand.  While  in  general  it  is  a  comparatively  mild 
disease,  any  derangement  of  the  organs  of  elimination  of  body 
wastes  is  sure  to  lower  the  Unie  of  one's  system  and  tliereby 
the  efficiency  of  agricultural  labor  is  greatly  imjiaired  during 
one  of  the  busiest  seasons.  jMoreover,  in  some  of  its  forms, 
such  as  (liarroeheas  among  children  it  may  prove  fatal.  In  all 
instances  the  water  su])ply  should  be  suspected,  as  dysentery 
is   a   water  borne   disease. 

Some  authorities  think  that  tuberculosis  may  be  spread  by 
drinking  water  where  circumstances  favor  it.  Fortunately, 
such  occurrences  are  not  very  numerous.  These  germs  do  not 
live  very  long  in  ordinaiy  drinking  water  and  can  be  trans- 
mitted only  when  someone  drinks  water  which  has  beoi  in- 
fected very  recently. 

One  of  the  most  unhealthy  conditions,  particularly  in  the 
South,  is  the  prevalence  of  intestinal  worms.  A  large  number 
of  the  Avorms  are  probabl.y  taken  into  the  intestinal  tract  by 
drinking  impure  w^ater  which  contains  them.  Among  the  worms 
found  in  imjiure  water  are  hookworms,  roundworms,  whip- 
w^orms,  eelworms,  tapeworms,  and  seatworms.  The  im])ortance 
of  guarding  against  worms  has  been  demonstrated  by  several 
campaigns  of  the  United  States  Bureau  of  Health.  Some  of 
these  campaigns  were  waged  especially  against  hookworms  in 
the  South.  A  ])ure  water  supply  would  do  much  to  remove 
this  poor  health   condition. 

In  addition  to  the  germ  diseases  and  prevalence  of  worms 
mentioned  above,  contaminated  water  may  contain  harmful 
chemical  substances  such  as  by-products  of  putrefaction.  Some 
of  these  products  such  as  the  amines  are  ])oisonous  to  the  liuman 
systems.  Also,  in  localities  where  arsenic,  lead,  copper,  and  a 
few  othei-  similar  metals  may  occur  in  the  A\ater,  the  mineral 
content  may  be  detrimental  to  health. 

Besides  the  facts  pointed   out  above.  ])ure  Avnter  appears  to 


liiivc  olluT  hi'iu'lii'iiil  crfcfts  on  lu'iillli  that  (.•aiiiiot  be  directly 
accounted  for.  About  forty  years  apfo  when  purification  of  city 
water  supplies  beg:aii  t(»  be  greneral.  it  was  noticed  in  America 
and  in  Germany''  tliat  tlic  purification  of  a  watci-  sn|)i)ly  of  a 
city  caused  an  iinprovenuMit  in  tiie  liealtli  of  tlie  city  from  one 
and  one-half  to  sixteen  times  as  fjreat  a  ratio  as  possibly  could 
be  attributed  to  the  decrease  in  typhoid  I'ever  and  cholera  Avhich 
it  ^\as  l<ii(i\\ii  that  water  purification  would  reduce.  This  phe- 
nomenon has  been  found  to  hold  for  most  of  several  cities 
studied,  althonprh  no  satisfactory  exidanation  has  been  offered. 
It  may  be  due  to  the  fact  that  purified  water  is  usually  more 
l)alatable  and  that  people  drink  more  of  it.  Drinkinfr  plenty 
of  pure  water  is  an  excellent  thing  for  health  at  any  time 
since  water  is  used  in  many  ways  by  the  body. 

Kelatively,  the  United  States  has  had  a  very  small  number 
of  disastrous  epidemics  of  diseases.  One  of  the  things  tliat 
helped  to  keep  down  the  epidemics  here  Avas  that  we  were  not 
as  crowded  as  the  nations  of  Europe  and  Asia.  This  is  not 
as  true  today  as  it  was  a  few  years  ago  and  Ave  may  expect 
our  country  to  become  as  densely  pojndated  in  the  future  as 
any  other  modern  nation.  While  the  sparsity  of  population 
and  other  factors  favorable  to  us  have  operated  in  the  past, 
Ave  cannot  hope  to  enjoy  any  advantages  in  the  future  other 
than  those  gained  from  constant  A'igilance  on  the  part  of  our 
health  and  educational  boards. 

Impure  Avater  supplies  Avhere  shalloAv  Avells  are  used  as  a 
source  is  one  of  the  most  important  problems  that  must  be  met 
by  those  aa'Iio  seek  to  improve  health  conditions.  The  magni- 
tude of  the  problem  of  polluted  Avater  supplies  Avhere  shalloAv 
AA'ells  are  used  is  indicated  by  the  Avork  of  the  Department  of 
Agriculture.  For  the  past  tAA-enty  years  A^arious  Bureaus  of 
the  Department  haA'e  been  studying  the  ]nirity  of  rural  Avater 
supplies.  These  surA-eys*  indicate  that  three  out  of  every  four 
farm  Avater  supplies  are  sufficiently  polluted  to  be  unsafe.  An 
iuA'e.stigation  of  rural  water  supplies  in  Minnesota^  rcA'ealed 
that  only  twenty  out  of  a  total  of  seA^enty-nine  ty]iical  rural 


■^  Mills-Rcinckp  Phpnonienon. 

■*  Farniors"  Bulletin  No.  144S.  3.  T'.  S.  Department  of  Ajrricultiire. 
5  Bulletin    154.   83,   Bureau  iof  Plant    Industry,   U.    S.    Department   of   Agricul- 
ture. 
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wells  were  pure.  A  Canadian  investigator"  who  has  studied 
the  rural  water  supplies  oi'  Canada  since  1887  states  that  only 
thirty  per  cent  of  the  supplies  which  he  liad  investigated  coald 
be  classed    as  sate. 

These  facts  and  the  poor  sanitary  conditions  around  negro 
wells  led  us  to  qttestion  whether  the  negro  was  itsing  pro- 
nouncedly inipttre  water  for  drinking  and  domestic  purposes. 
Considering  the  importance  of  the  w^ater  supply  in  relation  to 
health  conditions  as  otttlined  above,  it  was  thought  worth  while 
to  investigate  the  purity  of  the  negro's  water  siiiiply.  The 
practical  way  to  do  this  \^as  to  make  sanitary  analyses  of  a 
number  of  negro  water  supplies.  It  was  with  these  things  in 
mind  that  this  thesis  was  conceived,  planned,  and  executed. 


"Bullciiii   .">7.   1'.   V.   S.   Di'partmoiit  of  Af,'riciilt urt 


CllAPTEli  i 

TI11<:  SAMTAKV   AXALVSKS  OP  WATER  SUPPLIES. 

Sanitary  analyses  of  Avat(M-s  arc  made  to  determine  whetiier 
the  waters  ar^-  safe  for  drinking-  pnrjioses.  lender  the  general 
headinjr.  sanitary  analysis,  are  included  a  sanitary  survey,  a 
ehemical  examination,  a  bacterioloprieal  examination,  a  physical 
examination,  and  a  microscopical  examination.  After  giving 
careful  consideration  to  all  of  these  pliases  of  a  sanitary  analy- 
sis, a  sanitary  water  analyst  has  an  adequate  basis  for  a  scien- 
tific opinicni  as  to  the  ])otability  of  a  given  Avater  supj)]y.  In 
tliis  chai)ter  a  brief  discussion  of  the  importance  and  procedure 
of  each    ])liase  is  given. 

The  Sanitary  St'rvey. 

The  sanitary  survey  is  an  inspection  of  the  source  and  its 
surroundings  from  -which  drinking  water  is  being  used.  In 
the  survey  of  sliallow  wells  the  influence  of  such  factors  as  the 
location  of  outhouses  in  relation  to  the  well ;  drainage,  both 
surface  and  subterranean ;  the  depth  below  the  surface  of  the 
water  level ;  the  depth  of  the  water  in  the  well ;  the  type  of 
topsoil ;  the  type  of  subsoil ;  the  method  of  getting  water  to  the 
surface ;  the  kind  of  rock  and  the  manner  in  which  the  various 
strata  strike  into  the  well ;  the  location  of  trees,  wash  benches, 
chicken  coops,  etc.,  in  relation  to  the  water  supply;  the  effi- 
ciency of  the  cover  if  one  is  used ;  the  efficiency  of  any  methods 
of  preventing  surface  water  from  running  into  the  Avell :  and 
any  other  factor  that  might  make  for  a  sanitary  water  supply. 
All  these  things  must  be  considered  in  detail  by  the  sanitary 
surveyor.  The  danger  of  contaminating  matter  reaching  the 
well  from  the  premisesi  of  neighbors  must  be  considered  also. 

Some  authorities  consider  the  sanitary  survey  the  most  im- 
portant part  of  a  sanitary  investigation.  An  expert  sanitary 
surveyor  can  usually  tell  if  a  water  supply  is  receiving  con- 
taminating matter  before  the  chemical  and  bacteriological  ex- 
aminations are  made.  For  the  sanitary  survey  to  be  of  the 
greatest  value  it  should  be  made  by  an  expert  who  has  had 
social  training  in  addition  to  his  experience  in  making  sanitary 
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analyses  of  water,  because  he  will  be  interested  in  trying  to  re- 
move the  cause  of  poor  sanitary  conditions  as  well  as  to  dis- 
cover their  existence. 

The  History  op  the  Water. 

The  history  of  a  specimen  is  usually  secured  wliile  making 
the  sanitary  survey  It  has  some  importance  in  connection 
with  the  bacteriological  examination  as  the  bacteriological  stan- 
dards vary  somewhat  with  the  kind  of  water  under  examina- 
tion. However,  it  is  essential  to  the  chemical  examination. 
Some  people  seem  to  think'  that  a  chemist  should  be  able  to 
tell  from  the  results  of  his  analysis  whether  the  water  is  suit- 
able for  drinking  regardless  of  where  it  came  from  or  liow 
long  it  had  been  taken  before  he  analvzed  it.  The  chemist 
can  tell  very  easily  whether  the  specimen  he  analyzes  is  tit  to 
drinlv  when  he  measures  the  results  obtained  against  standards 
that  he  is  acquainted  with,  but  he  must  know  what  the  normal 
standards  are  for  tlie  locality  from  which  the  specimen  was 
secured  and  whether  or  not  it  is  a  representative  specimen  of 
the  sup))ly  in  order  to  judge  the  purity  of  the  supply.  A  few 
examples  Avill  illustrate  this  point : 

One  of  the  specimens  examined  in  this  study  had  excessive 
amounts  of  chlorine.  On  making  inquiries  it  was  discovered 
that  some  salt  (sodium  chloride)  had  beeix  added  to  kill  "wig- 
gle tails"  a  few  days  ]n"evious  to  the  taking  of  the  specimen. 

Mason'  mentions  a  well  that  had  been  dynamited  by  forty 
pounds  of  nitroglycerine  as  giving  high  results  for  nitrates 
although  it  was  known  to  be  pure. 

Water  from  streams  would  naturally  be  high  in  organic 
matter.  Specimens  from  near  the  sea  coast  or  salt  lakes  are 
high  in  chlorine.  River  water  that  has  been  filtered  free  of 
all  harmful  organism  will  often  show  large  amounts  of  nitrates. 
If  chlorine  has  been  added  to  kill  bacteria,  it  should  be  known 
by  the  analyst.  It  is  readily  seen  therefore,  how  important  the 
history  of  a  water  is  to  the  analyst  making  a  chemical  examina- 
tion of  it. 

It  is  very  important  to  the  microscopical  examination  also  as 


"  W.  p.   >rnson.  Examinntidii   of  Water,  p.  49. 
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spriiij;  iind  siu  rjicc  wattTs  will  usually  contain  iiiort'  debris  and 
orfraiiisins  otiicr  than  hactt'i'ia  than  will  W'll  waters.  The 
presence  of  siieli  material  would  he  misleading  to  the  microscop- 
ical examiner  if  he  did  not  know  that  the  water  was  secured 
t"r(>m   a   surfaee  source. 

Most  ot  us  ar(>  ar'iuainted  witli  the  hydrogen  sulpliide  odor 
of  water  containing'  traces  of  mineral  sulfur.  Water  contam- 
iiuited  by  fi-esh  sewerage  has  much  the  same  oilor.  Such  odors 
would  be  eonfusing  to  the  physical  examiner  if  he  did  not 
know  the  histoi-y  of  the  Avater  under  examination. 

It  is  obvious  for  the  above  reasons  that  an  analyst  must  have 
some  knowledge  of  the  history  of  the  water  if  he  is  to  be  able 
to  give  an  opinion  that  will  be  of  the  greatest  value. 

Taking  the  Specimen. 

The  specimens  analyzed  in  gathering  data  for  this  paper  were 
taken  by  the  analyst.  Every  effort  was  made  to  take  a  speci- 
men that  would  be  representative  of  the  water  supiily.  No 
precautions  were  omitted  to  keep  it  from  contamination  after 
it  was  taken.  ]\Iost  of  the  work  was  done  in  the  fall  and  winter 
months  when  the  Aveather  was  cool  enough  to  preserve  the 
water  in  an  unheated  room.  If  the  weather  was  too  warm 
the  specimens  were  kept  in  a  refrigerator.  At  first  glass  stop- 
pers were  used  in  the  bottles  but  they  were  so  easily  broken 
that  only  standard  liter  bottles  were  used  for  the  latter  speci- 
mens. New  corks  were  used  in  these  bottles.  Two  bottles  were 
filled  directly  from  the  bucket  after  the  bottles  were  washed 
by  filling  and  emptying  twice.  The  oxygen  I'equired  to  oxidize 
the  active  organic  matter,  ammonia,  and  nitrates  were  determ- 
ined as  soon  as  possible  after  the  specimens  were  brought  in. 

The  Chemical  Examination. 

As  has  already  been  indicated,  water  may  contain  minerals 
that  are  poisonous  or  otherwise  detrimental  to  health  but  in 
the  localities  in  which  this  study  was  made  there  were  no  such 
health  destroying  minerals.  Consequently,  in  these  studies  the 
chemical  examination  is  made  as  a  search  for  the  products  of 
bacterial  metabolism.     Tests  were  made  for  the  four  forms  of 

12 


nitrogen;  namely,  free  ammonia,  albuminoid  ammonia,  nitrites, 
and  nitrates.  In  addition  to  the  tests  for  nitrogen,  the  amount 
of  chlorine,  the  amount  of  oxygen  required  to  oxidize  the  active 
organic  matter  present,  the  total  solids,  the  loss  on  ignition  of 
the  solids,  hardness,  turbidity,  the  amount  of  dissolved  oxygen, 
the  reaction,  and  conductivity  are  determined.  Each  of  these 
tests  will  be  discussed  in  detail  later. 

Nearly  all  waters  will  give  positive  results  for  most  of  the 
tests  used  in  the  chemical  examination.  This  is  due  to  the 
natural  occurence  in  the  waters  of  the  substances  tested  for. 
Consequently,  in  forming  an  opinion  as  to  the  potability  of  a 
speciment  of  water  the  analyst  must  compare  the  results  of 
the  tests  Avhich  he  makes  with  the  results  that  would  normally 
be  expected  of  pure  waters  from  the  locality  from  which  the 
specimen  was  taken.  A  small  amount  above  the  normal  is  per- 
mitted in  each  test.  This  maximum  allowable  amount  above 
the  normal  is  the  standard  for  the  test. 

Standards  vary  considerably  with  local  conditions.  We  were 
unable  to  find  in  the  literature  available  very  suitable  stan- 
dards for  the  waters  from  the  localities  in  which  we  studied. 
Under  the  discussion  of  each  test  we  have  given  the  standard 
which  appears  to  be  most  satisfactory. 

The  chemical  examination  is  very  important  in  analyzing 
shallow  Avell  water  sup])lies  because  it  tells  something  about 
the  nature  of  the  contamination  taking  place  as  well  as  estab- 
lishing the  fact  of  contamination.  For  instance,  large  amounts 
of  nitrogen  in  the  form  of  free  ammonia  indicate  that  active 
contamination  is  taking  place,  albuminoid  ammonia  indicates 
very  recent  contamination,  nitrites  indicate  contamination  which 
took  place  a  little  farther  back  than  that  indicated  by  the  al- 
buminoid ammonia,  and  nitrates  indicate  contamination  which 
took  place  in  the  past.  Continuous  contamination  gives  pos- 
itive tests  for  all  the  forms  of  nitrogen.  If  a  large  amount 
of  chlorine  above  the  normal  amount  to  be  expected  in  the 
locality  is  found  accompanied  by  large  amounts  of  the  various 
forms  of  nitrogen,  it  indicates  contamination  from  animal  ex- 
creta which  are  generally  high  in  nitrogen  and  chlorine  com- 
pounds. 
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Free  Ammonia 

Accordiiifr  to  the  •r<Mi(»rally  rocofriiizod  iiitrofren  cycle,  plants 
use  nitrates  in  huil(liii<r  i-cll  tissue,  and  animals  utilize  plant 
nitrojren  in  hnildinj;  tissue.  This  niti-of^en  in  the  cell  tis>sues 
of  plants  ami  animals  is  called  albuminoid  ammonia.  Upon 
decay  of  animal  excrements  as  -well  as  the  decay  of  plant  and 
animal  tissue,  free  ammonia  is  formed  bv  ammonifvinff  or- 
franisms.  The  free  ammonia  is  oxidized  to  nitrites.  The  ni- 
trites are  further  oxidized  to  nitrates.  According  to  this,  free 
annnonia  would  indicate  recent  contamination  in  which  am- 
monifying organisms  were  at  work.  These  organisms  produce 
free  anunonia  gradually.  This  permits  much  of  the  ammonia 
to  be  oxidized  to  nitrites  and  nitrates  before  the  ammonifying 
process  is  completed.  Ordinarily  very  large  amounts  of  free 
ammonia  will  not  be  ]n'esent  from  the  action  of  the  ammonify- 
ing organi.sins  alone.  Excessive  amounts  of  free  ammonia  are 
due  usually  to  contamination  from  animal  excreta  containing 
ammonium  salts  and  urea.  Both  annnonium  salts  and  urea 
break  down  into  ammonia  during  the  test  for  free  ammonia. 
They  are  so  easily  converted  into  free  ammonia  that  they  do  not 
remain  in  the  water  supply  very  long.  Therefore,  a  very 
large  amount  of  free  ammonia  indicates  that  active  or  direct 
contamination  of  animal  excreta  is  reaching  the  water  su]iply. 
However,  free  ammonia  sometimes  occurs  in  deep  wells  where 
active  contamination  is  improbable.  Its  presence  is  explained 
on  tlie  theory  that  nitrates  in  the  water  from  remote  contamina- 
tion which  took  place  Avhile  the  water  was  on  the  surface  of 
the  ground  were  reduced  to  ammonia. 

The  ammonia  in  itself  is  not  detrimental  to  health,  but  indi- 
cates the  presence  of  contaminating  matter  which  probably  con- 
tains harmful  organisms  which  got  into  the  water  with  this 
matter.  Of  cour.se  free  ammonia  in  deep  wells  does  not  indi- 
cate the  presence  of  contamination  because  it  is  due  to  the  re- 
duction of  nitrates  as  ex]ilained  above. 

Ammonia  is  determined  by  concentrating  by  distillation  500 
mis.  of  the  specimen  to  250  mis.  and  nesslerizing  a  50  ml.  tube 
of  the  distillate  and  comparing  the  color  produced  with  the 
color  produced  in  other  tubes  containing  known  amounts  of 
ammonia   as  ammonium  chloride. 
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Leeds 's**  standard  for  American  rivers  is  0.12  parts  per  mil- 
lion. 

Rosenaii's"  standard  for  water  supplies  is  0.15  to  0.55  parts 
per  million. 

Albuminoid   Ammonia. 

All  the  organic  nitrogen  compounds  which  have  not  been 
acted  on  by  ammonifying  organisms  are  designated  as  album- 
inoid ammonia.  Tt  is  considered  a  practical  index  of  the  amount 
of  active  organic  matter  ])resent.  Its  presence  alone  indicates 
recent  contamination  in  which  the  fermentative  and  putrifac- 
tive  agencies  have  not  completely  broken  down  into  ammonia 
the  complex  organic  compounds  containing  nitrogen.  Its  pres- 
ence together  with  free  ammonia  and  nitrites  indicates  that 
the   contaminating  matter  is  in  a  semi-putrid  state. 

Because  the  semi-putrid  contaminating  matter  usually  con- 
tains millions  of  bacteria,  water  containing  much  albuminoid 
ammonia  is  looked  upon  with  great  suspicion  by  water  analysts. 
The  analyst's  distrust  is  greatly  increased  if  a  large  amount 
of  chlorine  is  present  because  both  albuminoid  ammonia  and 
chlorine  occur  in  large  amounts  if  the  contamination  is  from 
aiiiinal  sources.  Since  the  number  of  harmful  bacteria  is  gen- 
erally greater  in  animal  contamination,  the  sanitary  significance 
of  albuminoid  ammonia  from  vegetable  sources  is  not  as  im- 
portant as  that  derived  from  animal  sources. 

Albuminoid  ammonia  is  always  determined  in  conjunction 
with  the  determination  of  free  ammonia.  It  is  usually  a  con- 
tinuation of  the  process  for  the  determination  of  free  ammonia. 
After  250  mis  of  the  500  mis.  taken  from  the  original  speci- 
men is  distilled  off,  the  remaining  250  mis.  are  made  alkaline 
with  basic  ]iotassium  permanganate  and  distilled.  From  this 
point  the  procedure  is  the  same  as  in  the  determination  of 
free  ammonia. 

Leeds's  standard  for  American  riyers  is  0.28  parts  per  mil- 
lion. 


8  A.  R.   Leeds.   Water  Department.   Wilmington,    1883. 

f>  M.   .T.   Rosenau.   Preventive  ^Medicine  and   H.vpriene.   841.   D.   Appleton   &  Coiri- 
Iiany.    New   York    and    Jjondon.  , 
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Nitrites. 

Ct'i'tjiiii  (ii'jr;iiiisiiis  jirc  jihic  lo  oxidize  free  fiininoiiiji  to  iii- 
trit(>s.  This  is  ;iii  intciincdi.itc  step  ill  the  foiuplcte  oxidation 
of  fn'c  animoiiia  1o  iiiti-atos.  TIu'  presence  of  nitrites  is  usually 
due  to  active  i)utrit'aeti()ii  of  animal  or  vcfjetable  orfjanie  nitro- 
gren  c'()nii)()unds  by  nitri["yin<;  orfjanisnis.  This  fact  makes  the 
detection  of  niti-ites  vei-y  im])ortaiit  in  a  sanitary  analysis  of 
Avater.  The  presence  of  even  small  amounts  in  drinking^  water 
is  considered  veiy  unfavorable  because  nitrites  are  so  easily 
oxidized  to  nitrates  tliat  larfje  amounts  of  nitrites  will  be  found 
only  when  larjre  quantities  of  ammonia  have  recently  been 
acted  upon. 

The  ])resence  of  nitrites  in  deep  wells  where  contamination  is 
iTn|)robable  is  explained  in  a  manner  analogous  to  the  explana- 
tion offered  for  the  presence  of  free  ammonia  in  deep  wells. 

The  determination  of  nitrites  is  accomplished  by  pouring 
100  mis.  of  the  specimen  into  a  Nessler  tube,  making  acid  with 
a  drop  of  hydrochloric  acid,  and  adding  1  ml.  of  naphthylamine 
hydrochloride  and  1  ml.  of  sulphuric  acid.  It  is  stirred  and 
allowed  to  stand  for  thirty  minutes.  A  red  coloration  (azo- 
benzol-  naphthylamine-sulphuric  acid)  forms  if  nitrites  are 
present.  The  color  in  this  tube  is  compared  with  the  color 
developed  in  other  tubes  containing  different  known  amounts 
of  nitrites.  This  is  a  very  sensitive  test,  being  capable  of  indi- 
cating the  presence  of  one  part  of  nitrite  nitrogen  in  one  bil- 
lion parts  of  water. 

Leeds's  standard  for  American  rivers  is  0.003  parts  per  mil- 
lion. Mason  states  that  0.002  parts  per  million  is  a  safer 
standard. 

Nitrates. 

Except  for  small  amounts  absorbed  by  the  Avater  as  it  percol- 
ates through  the  soil,  nitrates  occur  in  well  water  as  the  final 
product  of  nitrifying  organisms  acting  on  free  ammonia  and 
nitrites  which  were  produced  from  organic  nitrogenous  con- 
tamination. They  indicate  contamination  of  the  water  at  some 
previous  date.  That  a  water  supply  gives  positive  tests  for 
only  nitrate  nitrogen  should  not  be  taken  to  mean  that  it  is 

16 


safe  to  drink  Altliougfli  tlio  contamination  may  have  been  re- 
mote and  the  albimien  converted  into  nitrates,  carbon  dioxide, 
etc.,  by  tlie  j)ntrifactive  and  fermentative  organisms,  disease 
germs  whicli  i)ossibly  came  into  the  Avell  along  Avith  the  con- 
tamination may  still  be  present.  Organic  contamination  of 
vegetable  natnre  contains  relatively  little  nitrogen;  therefore, 
nitrates  high  above  the  normal  for  tlie  locality  indicates  excreta 
contamniation  of  hnman  or  animal  origin. 

The  determination  of  nitrates  is  carried  ont  by  making  100 
mis.  of  the  specimen  alkaline  witli  sodinm  carbonate,  evapora- 
ting to  dryness  and  taking  up  with  two  mis.  of  phenol  di-snl- 
fonic  acid.  About  five  mis.  of  ammonium  hydroxide  is  added 
after  the  acid  has  been  diluted  with  distilled  water.  This  mix- 
ture is  transferred  to  a  oO  ml.  Xessler  tube  and  made  up  to  the 
mark.  A  yellow  color  due  to  the  formation  of  ammonium 
l)icrate  will  develop  if  nitrates  are  ])resent.  The  depth  of  color 
will  depend  on  the  amount  of  nitrate  nitrogen  ])resent.  These 
tubes  are  compared  in  color  with  previously  prepared  tubes 
containing  known  amounts  of  nitrate  nitrogen. 

Leeds's  standard  for  American  rivers  is  1.11  to  3.89  parts 
per   million. 

Chlorine. 

The  occurence  of  small  amounts  of  cjilorine  is  nearly  univer- 
sal. Practically  all  waters  contain  it.  Water  dissolves  it  out 
of  the  soil  and  air.  For  each  locality  there  is  a  normal  chlorine 
content  depending  on  the  presence  of  salt  beds,  the  proximity 
of  the  sea,  or  other  natural  factors.  It  occurs  usually  in  waters 
as  sodium  eloride,  or  common  salt.  Since  salt  is  used  in  large 
(luantities  in  the  food  of  humans  and  animals  and  most  of  it  is 
excreted  unchanged  by  metabolism,  an  abnormal  amount  of 
chlorine  in  a  well  water  supply  strongly  indicates  contamina- 
tion by  animal  excreta.  Due  to  this  fact  the  chlorine  content 
is  considered  one  of  the  most  important  tests  in  determining 
the  ])urity  of  a  water  sujiply. 

Chlorine  determinations  of  water  are  veiy  simple.  In  meas- 
ured quantities  of  the  water  chlorine  is  determined  volumetric- 
ally  by  using  a  standard  solution  of  silver  nitrate  in  the  pres- 
ence of  ])atassium  chromate  as  an  indicator.     The  rapidity  of 

17 


this  iiiiportjiiil  test  should  iiiakc  it  v;il\uil)l('  in  clitH-kiiig  tiie 
purity  of  water  supplies  iu  iustauccs  \\iu'rc  an  epidemic  of  a 
eontajrious  disease  is  l)oinfr  spread  apparently  by  iuijiure  water. 

Mason  trives  the  folhiwinji"  standai-ds  in   parts  per  million: 

()i'dinar\-   scwajic.  about   110  to  160. 

Human   ui-ine   (averajrc  of  -4  samples),  r)872. 

Leeds's  standard   foi-   American    rivers.   3   to  10. 

OxYGE.v  Required. 

The  amount  of  active  or  carbonaceous  orfjanic  matter  present 
may  be  estimated  roughly  ])y  the  amount  of  oxyg'en  required  to 
oxidi/.e  it.  It  is  of  value  only  when  it  is  considered  in  eon- 
junction  with  other  determinations.  AVater  secured  from  a 
peaty  surface  stream  might  be  excessively  high  in  oxygen  re- 
quirement and  yet  be  sanitary  from  a  health  standpoint.  Car- 
bon from  a  peaty  source  has  little  sanitary  significance.  If 
the  albuminoid  ammonia  content  is  high  also,  contamination 
of  a  vegetable  nature  is  .still  suspected.  But  if  the  albuminoid 
ammonia  content  is  high  and  the  oxygen  requirement  low.  con- 
tamination of  animal  nature  is  suspected.  Greater  weight  is 
attached  to  the  high  albuminoid  ammonia  and  Ioav  oxygen  re- 
quirement if  the  chlorine  content  is  high  also. 

The  oxygen  required  is  determined  by  oxidizing  the  organic 
matter  in  tha  water  with  dilute  potassium  permanganate  of 
known  strength.  The  permanganate  is  allowed  to  act  on  200 
mis.  of  the  speeimen  a  definite  length  of  time.  A  correction 
is  made  for  oxidizable  minerals  like  ferrous  compounds. 

Leeds's  standard  for  American  rivers  is  7  parts  per  million. 

The  French  standard  is  4  parts  per  million. 

Total  Solids. 

AYhen  a  hundred  milliliters  of  the  specimen  is  evaporated  to 
dryness  a  residue  is  left.  This  residue  is  called  the  "total 
solids."  This  solid  residue  was  disolved  or  suspended  in  the 
Avater  as  it  came  in  contact  with  matter  which  was  soluble  or 
so  finely  di\4ded  that  it  was  capable  of  remaining  in  suspension. 
It  is  not  considered  of  very  great  value  in  the  sanitary  analysis 
of  Avater.  This  solid  residue  is  used  in  making  a  mineral  analy- 
sis of  water. 
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Tliere  seem  to  be  no  satisfactory  standards  for  amouiit  of 
total  solids.  Many  standards  varying  irora  150  parts  to  586 
parts  per  million  have  been  sugg^ested,  but  some  of  tin-  Western 
waters  of  knov.n  purity  liave  a  residue  of  1,200  parts  per  mil- 
lion. 

Loss  ON  Ignition. 

After  weighing  on  the  chemical  balance,  the  total  solids  are 
ignited  to  a  dnll  redness  over  a  low  flame.  The  odor  and 
appearance  of  the  residue  are  carefully  noted.  After  a  minute 
or  two  of  ignition,  it  is  cooled  in  a  desiccator  and  reweighed. 
The  loss  in  weight  is  the  "loss  on  ignition."  This  loss  roughly 
represents  carbonaceous  material  which  is  easily  oxidized  to 
carbon  dioxide  and  water  and  driven  off.  Loss  of  weight  may 
result  from  the  volatilization  of  a  few  mineral  chlorides  or 
froui  driving  off  water  held  by  mineral  hydrates. 

The  odor  and  appearance  of  the  residue  on  heating  is  con- 
sidered important  because  it  gives  an  indication  of  the  nature 
of  tlie  organic  matter  present.  The  specimens  of  dangerous 
waters  usually  give  characteristic  odors  which  the  experienced 
analyst  will  soon  learn  to  recognize.  Specimens  of  water  that 
contain  large  amounts  of  organic  matter  like  peaty  carbon  which 
may  not  indicate  anything  harmful  do  not  give  very  pro- 
nounced odors  when  their  residues  are  ignited.  Organic  mat- 
ter from  sewage  and  other  harmful  contaminations  will  give 
a  black  coloration  which  usually  is  driven  off  by  the  heat. 
Peaty  waters  give  a  persistent  coloration  which  is  difficult  to 
drive  off. 

There  are  no  satisfactory  standards  for  loss  on  ignition. 
The  experience  of  the  analyst  is  the  best  standard  for  odor  and 
appearance. 

Hardness. 

"Water  is  said  to  be  hard  when  it  precipitates  soap  to  a 
greater  extent  than  distilled  water  preci])itates  it.  Hardness 
is  due  to  the  presence  of  bicarbonates,  sulphates,  etc.,  of  metals 
like  calcium,  magnesium,  iron,  aluminum,  etc.  Below  300  parts 
per    million    is    considered    safe    from    a    liygienic    standpoint. 
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WjitiT  coiitjiii.in-;  more  llinii  tliis  niiiount  is  likely  to  prove  iin- 
pal;it;il>le.  Tiie  (leteniiiiiatioii  of  luinlness  is  of  litlle  value  in 
a  saiiilarx  analysis  exeept  to  indieate  the  nature  of  tlie  soil 
tliroii^rli  which  the  water  passes.  In  a  few  instances  where 
hardness  is  very  hijrh  above  the  normal,  it  may  indicate  that 
seepajre  throujrh  masonry,  barnyards,  cesspools,  etc.,  contain- 
in«r  lime  is  takinjr  i)lace.  In  siieh  instances  there  are  usually 
sufficient  chlorides  and  other  impurities  to  condemn  tlie  water 
anyway. 

In  our  determination  of  liardness  we  followed  the  well  knoAvn 
method  of  (Mark.  The  amount  of  soap  decomposed  by  100 
mis.  of  the  specimen  is  determined.  The  calcium  carbonate 
ecpiivalent  of  each  milliliter  of  tlie  soap  solution  is  determined 
volumetrically  by  the  use  of  a  standard  solution  of  calcium 
ehloi-ide  ])repared  from  calcium  carbonate. 

Turbidity. 

Turbidity  is  due  to  suspended  matter  in  water.  Its  im- 
portance will  depend  on  the  kind  of  matter  suspended.  The 
determination  as  customarily  carried  out  tells  us  little  or  noth- 
in*2:  about  the  kind  of  matter  suspended.  Therefore,  the  im- 
portance of  this  determination  other  than  a  rough  index  of 
the  physical  apjiearance  is  not  very  great. 

After  quickly  subsiding  material  in  the  specimen  is  removed. 
a  portion  of  the  water  is  compared  with  an  equal  portion  of 
distilled  water  in  which  a  known  (luantity  of  some  easily  sus- 
pended material  such  as  infusorial  earth  has  been  suspended. 
One  gram  of  infusorial  earth  suspended  in  one  liter  of  dis- 
tilled water  e(iuals  a  turbidity  of  one  thousand  parts  per  mil- 
lion parts  of  water. 

Xo  standards  are  given.  Most  waters  of  excessively  high 
turbidity  would  be  unpalatable. 

Dissolved  Oxygen. 

Specimens  of  streams  are  tested  for  dissolved  oxygen  in 
order  to  determine  the  amount  of  self  purification  taking  place. 
It'  is  valuable  if  one  is  interested  in  knowing  whether  or  not  a 
stream  that  is  being  used  at  one  point  for  sewage  disposal  has 
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sufficiently  purified  itself  by  the  time  it  reaches  another  ])()int 
fur  its  water  to  be  used  as  a  source  of  supply  for  a  city  without 
excessive  cost  for  purifying.  In  the  examinations  of  well 
waters  it  has  little  or  no  value  since  such  waters  are  usually 
saturated  with  the  oxygen  of  the  air.  For  this  reason  we  did 
not  make  the  test  for  dissolved  oxygen  in  our  chemical  examina- 
tion of  the  specimens  gathered  for  the  data  in  this  paper. 

Reaction. 

This  determination  is  made  in  order  to  tell  if  the  water  is 
acid,  alkaline,  or  neutral.  In  some  cases  it  may  be  of  value 
in  determining  the  nature  of  the  hardness  present.  It  has  some 
value  in  connection  with  the  bacteriological  examination  as  dif- 
ferent organisms  grow  in  alkaline  media  from  those  that  thrive 
in  acid  media  Preliminary  test  of  the  specimens  analyzed  in 
this  Avork  indicated  that   the   waters  Avere  practically  neutral. 

Conductivity. 

In  this  determination  the  conductiAdty  of  the  Avater  under 
examination  is  compared  Avith  the  conductiA'ity  of  distilled 
Avater  u.sing  standard  conditions  in  both  cases.  It  may  serA^e 
as  an  approximate  index  of  the  dissolved  matter  present.  We 
Avere  unable  to  make  this  test  in  our  laboratory. 

The  Methods  Used  in  the  Chemical  Examination. 

The  methods  used  in  analyzing  the  specimens  of  AA^ater  gath- 
ered for  the  data  in  this  thesis  Avere  those  giA^en  in  the  year- 
book of  the  Association  of  Official  Agricultural  Chemists  Avith 
the  exception  of  the  procedure  for  the  determination  of  hard- 
ness Avhere  the  Avell  knoAvn  method  of  Clark  Avas  used.  How- 
ever, the  determination  of  ammonia  Avas  modified  by  distilling 
a  250  ml.  flask  of  Avafer  and  shaking  if  thoroughly.  A  50  ml. 
Nessler  tube  Avas  filled  from  this  flask  and  the  ammonia  de- 
termined as  usual  from  this  ])oinf. 

The  chemical  examinations  of  the  specimens  Avere  conducted 
in  the  quanfitatiA^e  laboratory  of  the  Georgia  State  College  of 
Agriculture  under  the  supervision  of  Professor  L.  M.   Carter. 
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Till:   IJac'I'kkioi.ockai,   Kxa.minai'iox. 

As  l);ic1(M-i;i  occur  ex  ci'v w  lici-c.  we  I<ii<t\v  in  reason  tliat  most 
waters  cdiitaiu  tlinii.  Uaeteria  ^et  into  the  water  from  the  air, 
t]ie  soil.  ;iii(l  from  any  object  witli  wliicli  it  comes  in  contact. 
'P1h>  i-o|)c.  (lust  flies,  etc.,  are  channels  liv  which  they  get  into 
shallow  open  wells.  The  number  and  variety  of  bacteria  vary 
for  eacli  p.ii'l  iculai-  condilion  and  ])lace.  Happily  for  man  only 
;i  few  si)ecies  ;!i-e  harmful  to  him.  Those  that  are  harmful  and 
are  found  in  water  usually  get  into  it  from  the  eliminations  of 
body  wastes.  Even  of  those  found  in  the  eliminations  of  the 
body  only  a  snuill  ])or  cent  are  ])athogenic  to  man. 

The  i-outine  examination  calls  for  both  qualitative  and  quanti- 
tative tests  for  basteria.  The  usual  way  of  making  a  quantita- 
tive test  for  bacteria  is  to  make  a  count.  The  importance  of 
the  bacterial  count  in  checking  on  the  efficiency  of  a  filter  is 
unlimited.  And,  it  is  valuable  in  determining  how  far  out  into 
a  lake  organisms  from  sewage  contamination  penetrate  in 
order  to  proi)erly  locate  an  intake  for  a  city  water  supply.  In 
examining  well  waters  its  importance  is  much  less.  This  is 
easy  to  understand  since  one  well  might  have  a  high  bacterial 
count  with  no  harmful  organisms  present  while  another  well 
might  have  a  low  count  but  have  many  harmful  organisms. 
For  this  reason  we  did  not  include  a  bacterial  count  in  our 
examination,  as  we  relied  on  another  test  to  give  an  approxima- 
tion of  the  number  of  gas  forming  bacteria  present.  "We  were 
interested  only  in  the  bacteria  which  produced  gas. 

It  is  from  the  qualitative  tests  that  the  greatest  benefit  is 
derived  from  the  bacteriological  examination  of  shallow  well 
waters.  By  qualitative  tests  we  mean  tests  for  certain  general 
groups  of  bacteria.  With  the  exception  of  Cholera  vibrio  we 
are  unable  to  test  for  specific  organisms  in  our  present  state 
of  knowledge  with  any  degree  of  certainty.  Consequently,  it 
is  only  in  rare  instances  that  tests  are  made  for  the  individual 
pathogenic  organism  in  examining  specimens  of  water.  Qual- 
itative tests  are  made  usually  for  the  colon  group  of  bacteria 
only.  In  some  localities  tests  are  made  for  sewage  streptococci 
also.     This  test  is  included  in  the  routine  procedure  in  Eng- 
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land.     AVe    did    not    carry    onr    ^vork    fartlier    tlian    the    iisiial 
tests  f(»i-  tlie  colon  group. 

Tlie  colon  bacillus  group,  as  its  name  implies,  inhabits  the 
intestinal  tract  of  animals.  It  includes  many  species,  some  of 
■which  are  pathogenic  to  man.  Among  these  are  the  typhoid 
bacillus,  cholera  bacillus,  and  those  resjionsible  for  dj'sentery. 
These  particular  species  of  the  colon  group  are  eliminated  from 
the  intestinal  tract  of  people  infected  with  them.  Their  pro- 
portion is  very  low  when  comjiared  with  the  total  number  of 
colon  bacilli  eliminated  from  human  and  animal  intestinal 
tracts. 

The  general  characteristics  of  this  group  are  the  fermentation 
of  sugars  with  production  of  gas  and  acid,  the  formation  of 
indol,  the  coagulation  of  milk,  non-liquefaction  of  gelatine, 
motility,  etc.  All  organisms  of  the  colon  grou}).  pathogenic  or 
otherwise,  will  respond  to  most  of  these  tests.  In  water  exami- 
nations little  attention  is  paid  to  the  specific  organism  that  may 
be  responding  to  the  test.  The  mere  fact  that  species  of  the  colon 
grou])  are  present  in  relatively  large  numbers  indicates  that  the 
water  supply  is  being  polluted  by  animal  excreta.  If  there  is  a 
channel  whereby  animal  excreta  is  reaching  the  water  supply,  it 
is  reasonable  to  presume  that  excreta  of  humans  suffering  from 
intestinal  diseases  and  therefore  containing  millions  of  patho- 
genic organisms  will  reach  the  water  supply  at  some  time  or 
other.  In  addition,  it  is  now  well  known  that  some  apparently 
healthy  people  regularly  eliminate  typhoid  germs  from  their 
system.  This  fact  makes  it  all  the  more  probable  that  typhoid 
germs  will  get  into  the  water  if  some  of  the  colon  group  is 
getting  into  it.  For  these  reasons,  the  tests  for  the  colon  group 
are  considered  presumptive  tests  for  pathogenic  colon  organ- 
isms. It  is  possible,  positively  to  identify  the  organism  or 
organisms  responding  to  the  test,  but  it  involves  more  work 
and  time  than  the  results  justify. 

The  specimens  for  the  bacteriological  examinations  were 
taken  in  27)0  ml.,  glass  stopper,  reagent  bottles  that  had  been 
previously  sterilized.  Most  of  the  specimens  were  tested  with- 
in an  hour  after  taking.  Where  this  could  not  be  done,  they 
Avere  ]U'eserved   in   ice   until   they  were  examined.     x\ll   of  the 
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si)iH'iiiii'iis   were   cxaiuiiifd   williiu   Iwculy-lour   liuurs   alter  tak- 


riic  tcsl  used  ill  cxaiiiiniii^^  the  specinuMis  was  one  recom- 
iiiiMidcd  \)\  the  I'liited  States  I'uhlie  Healtli  Service.  It  "svas 
Ixitli  a  (|iiaiilitativ('  and  a  (|iialitative  test.  Five  ^as  tubes 
eoiitainin^-  in  excess  of  Iwciity  inillilitei-s  of  lactose  broth  were 
sterilized  at  lilteeii  pounds  j)ressure  for  tliirty  ininutes.  They 
were  then  each  iiiocuhitcd  with  ten  milliliters  of  the  si)ecimen. 
These  tubes  wci-e  placed  in  an  incubator  and  kept  at  a  tem- 
perature of  thirty-seven  degrees  for  forty-eight  hours.  The 
percentage  of  gus  Avas  read  at  the  end  of  the  first  twenty-four 
hours  and  ;igain  at  the  end  of  forty-eight  liours.  If  gas  vras 
])r()duced  to  the  amount  of  ten  i)er  cent  in  any  one]  of  the  five 
tubes  at  the  end  of  forty-eight  hours  in  the  incubator,  the 
water  was  considered  ]X)lluted  as  it  must  have  contained  at 
least  one  colon  bacillus  in  the  fifty  milliliters  of  the  specimen. 
This  is  a  vei-y  rigid  test.  Out  of  the  twenty-two  shallow  wells 
examined,  only  one  failed  to  show  gas  in  at  least  one  tube. 
The  deep  wells  and  the  Athens  city  supply  failed  to  develop 
gas  in  a  single  tube,  however. 

The  bacteriological  examination  is  the  final  criterion  of  the 
jjurity  of  a  water  supply.  AVliat  the  other  tests  in  a  sanitary 
analysis  may  indicate  makes  little  difference  if  there  are  no 
colon  bacilli  present.  The  value  of  the  bacteriological  test  is 
limited  by  the  fact  that  it  tells  nothing  of  the  historj",  nature, 
or  probable  source  of  the  contamination  when  a  water  is  found 
to  be  polluted. 

The  Physical  Examination. 

In  this  examination  the  appearance,  temperature,  taste,  odor, 
etc.,  of  a  well  are  considered.  This  examination  is  not  very 
important  in  examining  a  group  of  shallow  wells  where  only 
one  examination  of  each  well  is  to  be  made.  But  there  are 
specific  cases  where  it  is  of  great  value.  For  example,  in  exam- 
inating  Avater  recently  contaminated  by  seweage,  the  odor  may 
be  of  much  value.  Wells  that  change  their  temperature  ap- 
preciably and  quickly  with  the  change  of  seasons  are  considered 
.suspicious  because  of  the  probability  of  surface  water  streams 
floAving   into   the   well   through   underground   channels.     How- 
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ever,  it  is  necessary  to  make  occasional  examinations  over  a 
period  of  at  least  a  year  for  the  temperature  curve  of  a  well 
to  be  established.  People  naturally  choose  water  that  is  as 
pleasing  to  their  sense  of  sight  and  of  taste  as  they  reasonably 
can.  Troops  or  prisoners  in  camp  have  little  choice  as  to  the 
physical  properties  of  the  water  that  they  drink.  Consequently, 
a  ])hysical  examination  should  ahvays  be  made  of  water  that 
is  to  supi)ly  a  camp  site.  The  physical  examinatian  is  of 
value  also  in  testing  the  purity  of  waters  that  are  to  be  used 
for  boating  and  bathinc.     See  Plate  1. 


I'LATE  1.  A  hike  iisc(J  for  hatJiing  wliicJi  is  tented  riniihirln  to  inKKVe  its 
piiriti/.  Notice  tlie  xmall  house  irJiieh  contains  the  eliloritiut ion  apixiratus. 
Cliloriiie   is   lulileil   tliiilii   ilurimj    the    hatliinrj   seasiin. 


Since  none  of  the  above  cases  were  applicable  to  the  work 
that  we  were  doing  and  as  a  pll3^sical  inspection  of  each  speci- 
men was  made  by  the  analyst  while  securing  it,  no  detailed 
physical  examination  was  undertaken  in  the  analysis  of  the 
specimens  used  as  data   in  the  following  iiages. 

The  Microscopical  Examination. 

This  examination  has  nothing  to  do  with  the  bacteriological 
examination,  although  the  name  might  imj^ly  a  connection.  It 
deals  with  the  organisms  in  Avater  other  than  bacteria.     Manv 
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kinds  ol'  ;il<,Mr.  (liatmiis.  spirii^y r;i,  etc.,  inli;il)i1  surracc  Maters 
in  spriiijrs  juul  iiiiponndin";  i-cscvoii-s.  'Plic  usual  pi'occdncc  in 
tilt'  niicroscopical  cxainiiial  iim  is  to  di'tcniiiiic  tlic  iiuinlxT  and 
kind  nf  those  orfranisnis  per  ndllilitci-  of  the  s])('c'iiii('ii.  Its 
vahu"  in  the  sanitary  analysis  doj^onds  on  tlie  fact  that'  cei'tain 
I'liarat'teristic  kinds  of  orjranisms  occur  in  ])o]lnted  "waters  that 
do  not  occur  in  unpolluted  waters.  In  some  localities.  Enj^- 
laud  for  example,  this  examination  is  used  extensively.  Tt  is 
not  employed  to  a  very  great  extent  in  America.  We  did  not 
make  this  examination  as  the  orp^anisms  tested  for  seldom  <iro;v 
in  "wells. 
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CHAPTER  II 

THE  TERRIT(^RY  STUDIED  AND  TABLES  OP  DATA. 

In  making;  this  study  of  tlie  liealth  conditions  of  the  Negro 
as  revealed  by  his  water  supply  where  shallow  wells  are  the 
source,  it  was  considered  desirable  to  get  information  that  would 
have  widespread  application.  In  Georgia,  there  are  probably 
more  than  a  hundred  thousand  shallow  wells  being  used  by 
negroes  as  a  source  of  their  water  supply.  To  make  a  com- 
prehensive study  in  the  time  at  our  disposal  Avas  obviously  im- 
possible. In  order  to  get  some  information  Avhich  would  be 
to  some  extent  applicable  to  large  areas,  we  had  to  use  a 
method  that  would  reduce  the  routine  laboratory  work  and  still 
give  a  reasonably  correct  view  of  the  general  condition  of  the 
negro's  water  supply. 

Our  metliod  of  gathering  data  Avas  to  pick  out  communities 
that  we  judged  to  be  typical  of  the  conditions  prevailing  in 
large  areas.  The  communities  were  selected  according  to  varia- 
tions in  the  physical  conditions  affecting  the  water  supply, 
such  as  density  of  population,  soil  type,  drainage,  water  level, 
type  of  well,  etc.  As  we  wushed  to  study  the  condition  of  the 
water  supply  in  as  many  communities  as  possible  we  did  not 
attempt  to  analyze  a  specimen  from  every  well  in  a  community. 
After  making  a  preliminary  survey  of  the  community  we  chose 
a  number  of  wells  which  Ave  thought  Avould  represent  a  cross 
section  of  the  Avells  in  the  community.  By  this  method  Ave 
Avere  able  to  study  several  communities,  each  representatiA^e  of 
a  type  of  conditions  existing  in  large  sections  of  the  State. 

The  physical  conditions  in  Georgia  as  tliey  affect  the  Avater 
su]:)plies  Avhere  shalloAv  Avells  are  used  as  the  source  may  be 
easily  divided  into  three  groups.  The  mountainous  region  in 
the  Northern  part  of  the  State  constitutes  one  group ;  the  foot- 
hills, or  Piedmont  Plateau,  a  second  group ;  and  the  Coastal 
Plains  a  third  group.  ]\Iost  of  the  negroes  of  Georgia  live  in 
the  Piedmont  Plateau  and  Coastal  Plains  regions.  For  this 
reason  and  because  of  the  incouA^enience  in  getting  specimens, 
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\\t'  (lid  not  siii(l\  tlu-  sluilldw  wells  ol'  ;i  iiKiuiitaiiiitus  CMdimiuii- 
itv. 

itisofiii-  ;is  fill-  ('(liic;iti(in;il  ami  economic  level  of  the  nefrroes 
is  (•(iiicenied.  tliefe  is  little  variation  tliat  would  be  .si*?niticant 
in  re<ranl  to  the  coiuHtion  of  the  water  supplies  in  the  two 
refrions    in    whieh    we   stndied. 

Five  of  the  ei<;Iit  coiniuunities  in  which  we  studied  the  shal- 
low wvW  water  sui)plies  were  located  in  Athens  and  its  vicinity. 
We  selected  these  eouiuiiinil  ies  hecause  they  a])peared  to  be 
fairlv  typical  of  manv  similar  communities  located  in  the  Pied- 
mont  region  and  because  of  the  convenience  in  getting  speci- 
mens, the  accessibility  of  the  laboratories,  etc.  Also,  data  in 
regard  to  the  health  conditions  of  the  negro  as  revealed  by  his 
water  supply  may  be  approjiriately  added  to  the  information 
about  negroes  in  Athens  and  Clarke  County  gathered  by  pre- 
A'ious  Phelps-Stokes  Fellows.  Two  of  the  communities  which 
we  studied  in  the  Coastal  Plains  were  located  in  I-aurens  Coun- 
ty. One  was  at  Dudley  and  the  other  in  its  vicinity.  The 
analyst  had  lived  in  this  County  for  a  number  of  years  and 
believed  the  conditions  of  the  water  supplies  were  approximate- 
ly characteristic  of  much  of  the  upjier  part  of  the  Coastal 
Plains.  The  other  community  was  located  at  Augusta.  In 
this  community  we  were  able  to  study  the  driven  type  of  shal- 
low well.  Lack  of  time  and  inaccessibility  prevented  our  mak- 
ing a  study  in  the  lower  part  of  the  Coa.stal  Plains.  The 
local  conditions  in  each  community  will  be  discussed  later. 
Before  we  begin  a  discussion  of  the  communities  which  we 
studied,  we  will  discuss  a  few  Avater  supplies  of  known  purity. 

Some  Water  Suppijes  of  Known  Purity. 

Specimen  number  seventy-five  in  the  following  table  was 
taken  from  the  city  water  supply  of  Athens.  This  water  is 
secured  from  a  small  stream  about  two  miles  north  of  the 
plant.  Tt  is  pumped  into  a  large  settling  lake  where  it  re- 
mains for  about  two  months.     Plate  2. 
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While  in  storafje  most  of  tlie  ammonia  and  nitrites  are  con- 
verted into  nitrates  and  most  of  the  mud  settles  out.  Many 
bacteria  die  during  storage  also.     The  water  is  then  treated  with 


'I'LATE   1'.      Tlic  settling  lake   at   tliC  AtJicns   municipal  plant. 

chemicals  to  coagulate  the  suspended  matter.  It  is  allowed  to 
remain  for  about  a  day  in  large  vats  while  the  coagulated 
material  settles  out.     Plate  3. 


Platk   o.      Scttlinf/    rats   at    the    nninii-ipal    iihiiil. 
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Frniii  tlu'  \;iis  the  wiitcr  is  t-arried  tlinm^di  tiltcrs.  liefore 
boiii;,'-  |)Uiii|i(mI  into  the  standpipo  foi"  (list  rihutioii  it  is  treated 
Avitli  I'iiloi-iiic  \vliicli  is  supposed  to  kill  all  liannrul  bacteria 
wliieli  niifrlit  liave  passed  the  filters.  Such  procedure  will  fur- 
nish as  |)ure  water  as  it  is  pi-actically  jiossible  to  provide  in 
M'liolesale  (piautities.  Frecjuent  bacteriological  tests  are  made 
to  check  the  efficiency  of  this  procedure. 

We  iucluded  an  analysis  of  a  specimen  of  the  Athens  citj' 
Avater  supply  in  oi-der  to  call  attention  to  the  eai-efn!  manner 
in  wliicli  the  water  is  treated.  Cities  generally  give  their  Avater 
supplies  the  same  or  similar  careful  treatemeut. 

Also,  it  may  interest  the  reader  to  compare  the  analysis  of 
the  city  water  with  the  analyses  of  the  shallow  wells  in  the  city 
or  its  vicinity.  In  making  sncli  a  comparison  it  shonld  be 
remembered  that  chlorine  has  been  added;  and,,  that  both 
chlorine  and  nitrates  are  residual  from  past  contamination. 
Since  all  disease  germs  which  might  have  come  into  the  water 
with  this  past  contamination  have  been  destroyed  by  the  above 
treatment,  these  tests  lose  most  of  their  significance. 

Specimen  number  seventy-six  of  this  table  was  taken  from 
the  flowing  well  used  by  the  City  of  Dublin  as  a  source  of  its 
supply.  This  well  is  about  five  hundred  feet  deep.  It  is  pro- 
tected from  surface  contamination  by  an  iron  casing.  Such 
water  is  about  as  sanitary  as  can  be  found  in  nature.  No 
germs  pathogenic  to  man  are  likely  to  survive  long  at  such 
dei^hs  and  any  contaminating  matter  which  might  get  into  the 
well  through  the  top  would  be  A\-ashed  out  by  the  flow  of  the 
water.  The  Avater  probably  remains  underground  for  months 
before  coming  to  the  surface.  Most  germs  die  in  such  lengths 
of  time.  However,  to  insure  its  purity  it  is  treated  with  chlorine 
before  being  distributed  for  use. 

As  has  been  pointed  out  while  discussing  the  nitrite  test,  the 
high  results  for  nitrates  is  explained  on  the  theory  that  nitrites 
were  oxidized  to  nitrates  in  some  manner.  The  nitrates  and 
chlorine  in  this  water  are  residual  from  past  contamination 
just  as  in  the  Athens  city  water. 

Specimen  Xo.  78  was  from  a  drilled  well  at  Dudley,  see 
Plate  5.  This  well  is  over  four  hundred  feet  deep.  It  is  not 
an  artesian  well.     It  was  dug  as  a   source  of  the  municipal 
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water  sui)ply.  As  the  iron  casing'  is  closed  at  tlie  top  by  means 
of  a  pnmp,  the  sanitary  condition  of  this  water  supply  is  ap- 
proximately  perfect.     It   may   interest   the   reader  to   compare 


I'LATE    4.      TIlis    private    arlrsi(in    irclJ    is    ixiiif/    tixcd    iiii    negroes.     It    is    tlie 
source  of  spceitnen  No.  77. 

the  analysis  of  this  well  with  the  analyses  of  the  shallow  wells 
in  and  aronnd  Dudley. 


I'i.ATio    ."(.       'I'lif    hiidliii     inil. 
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Tilt'  lijifdiicss  of  tilt'  Wilier  is  usiKilly  ;iii  (il).i('cti()iiable  feature 
wlicre  (lcc|)  wells  are  used  i'oi-  doiiiestie  purposes  such  as  laun- 
(lryiu<r.  l)atliiu>r.  ete.  It  is  selddiii  liai-(l  euoufjli  to  be  harmful 
to  health.  hi  some  cases  this  ohjectional  feature  is  met  by 
haviujr  a  shallow  well  to  supply  water  for  laundryiug,  wliile 
the  dfi'p  well  watei-  is  used  I'oi-  driukiug  and  bathing. 

We  took  specimen  iiuiiiher  forty-five  from  a  driven  well  in 
the  Augusta  counuunity.  Although  we  were  unable  to  make 
a  bacteriological  examination  of  this  Avater,  we  believe  it  to  be 
safe  from  our  chemical  examination  and  the  sanitary  survey, 
it  is  r('|)(>rf('d  in  the  tables  of  data  about  the  Augusta  com- 
munity. Compare  it  with  the  othei-  waters  of  known  purity 
aiul  then  compare  it  with  the  shallow  wells  in  the  Augusta  com- 
munitv. 


TABLE   NO.    1* 
Some  Water  Supplies  of  Kuowni  Purity. 


Specimen  number... 
Sanitary  score  %... 

Free  ammonia 

Album,  ammonia.... 

Nitrites 

Nitrates 

Chlorine 

Oxygen  required 

Total  solids 

Loss  on  ignition 

%  of  discoloration. 

Hardness 

Turbidity 

Bact.  Exam 

Analyst's  opinion... 


♦EXPLANATORY   NOTES   ON   THE   TABLES   OP   DATA 

The  acrompanyin^  tablps  of  data  are  self  explanatory  for  most  of  the  items 
inclmled  in  them.  The  results  of  the  tests  made  in  the  analysis  of  the  various 
specimens  are  arraiijred  in  the  order  of  their  importance  beginning  with  tlie 
sanitary    survey. 

The  results  of  the  clieniieal  I'.xamination  are  given  in  parts  per  million  except 
for  the  amount  of  discoloration  which  developed  on  ignition.  This  is  given 
in  iier  cent.  Tlie  system  of  reporting  the  results  of  chemical  tests  in  parts 
per  million  has  come  to  be  almost  universally  used  by  water  analysts.  Although 
the  English  gallon  is  the  common  unit  for  measuring  water  in  this  country, 
"parts  per  million"  will  be  less  confusing  to  the  majority  of  people  than 
"grains  per  gallon"  would  be.  ' 

The  number  of  tnl)es  which  developed  more  than  ten  per  cent  of  gas  is  given 
under   the   bacteriological   examination. 

The  plus  sign  (+)  is  used  to  indicate  a  water  supply  which  is  considered  by 
the  analyst  to  be  pure.  The  minus  sign  (-)  is  used  to  in<licate  a  water  supplv 
that  IS  judged  to  be  impure.  The  question  mark  (  V )  indicates  water  whicii 
is   of  questionable   purity. 
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The  last  spefinicii  in  this  tal)le,  Xo.  1^8,  was  taken  from  a 
shallow  rural  well  luar  Athens.  This  well  was  dny  in  micace- 
ous soil.  Drainage  is  good.  The  water  level  is  about  thirty 
feet  below  tlu'  surface  of  the  ground.  Tlie  sanitary  conditions 
may  be  judged  from  Plate  6.  The  chemical  test  indicated  that 
there  were  appreciable  amounts  of  nitrites  present,  but  the  bac- 


I'LAXE    0.      Snurcc    of    siKcimcn    No. 


iS. 


tcriohgieal  examination  failed  to  indicate  the  presence  of  any 
gas  forming  organisms.  Compare  the  analysis  of  this  well  Avith 
the  analyses  of  other  shallow  wells  located  in  Athens  and  vi- 
cinity. 


The  Community  in  "West  Athens. 

In  our  preliminary  survey  of  Athens  we  found  that  fully 
eighty  i)er  cent  of  the  negroes  had  access  to  the  city  water 
mains  and  were  using  city  water.  About  half  of  the  negoes 
using  shallow  wells  as  a  source  of  their  water  supply  live  in 
the  western  i^art  of  Athens.  About  one-fourth  of  them  live 
in  the  eastern  ])art  of  the  city  and  the  other  fourth  are  scat- 
tered about  in  various  parts  of  the  city.  One  ty])e  of  condi- 
tions is  re))resented  in  the  West  Athens  community  ami  another 


lypc  is  rcprcsciitfd  l»y  llic  Ivist  Alliens  cuiiiin iiiiil \  .  We  made 
a  slii(l\'  nf  hotli  (-1)111111111111  ics.  Wt'  (lid  not  make  a  study  of 
tilt'  scattered  wells  iccaiise  those  situated  west  of  the  ( )e()Mee 
I\i\('r  are  i^-eiierally  siniilai'  to  those  in  the  coniiminity  that  we 
studied  in  West  Alliens  and  those  situated  east  of  the  rivei- 
are  siiiiilar  to  those  lliat  \ve  studied  in  the  East  Athens  com- 
iimnity. 

Tlie  eoiniimnity  in  West  Atlieiis  is  situated  around  tlie  Avest- 
ern  terminus  of  llroad  Street.  Tt  extends  uortliward  i'l-om  tlie 
Avestern  end  of  Uaxter  Street  nearly  to  Hill  Sti'cet.  About 
twenty  per  eenl  of  the  nejii'oes  of  Atliens  li\e  in  this  eommun- 
ity.  .Vi)])roximately  half  of  them  have  eonueetions  with  the 
city  water  mains  that  liave  been  laid  through  the  eenter  of 
this  eomiiiunity.  The  otiier  half  of  the  negroes  who  live  on 
either  sid(^  of  the  section  supplied  with  eity  water  depend  on 
sliallow  Avells  for  tlieir  domestic  water  sup])ly. 

For  no  a])]nirent  reason  the  houses  in  tliis  community  are 
crowded  together  along  a  few  streets,  although  abundant  build- 
ing room  is  available  at  reas;onable  ])rices  a  few  hundred  yards 
away.  The  small  ill-repaired  houses  ai-(>  built  on  lots  fifty 
feet  wide  and  a  hundred  feet  long  with  few  vacant  lots  on  a 
street.     Tn  addition  to  the  house  the  ])rivy.  chicken  h(uise.  and 


PL.VTK   7.      .1    !(•(■//  (lug   with  in    three  feet   of  a   pig  pen  and  stayieyard    on    one 
of  the  small  premises.      8ource  of  specimen   No.   6,  Table  2. 
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well  are  located  on  tlie  same  lot.  IF  the  occupant  happens  to 
be  a  drayman  oi-  a  y'ardener  who  owns  a  horse,  a  stable  is 
crowded  on  the  same  lot  also.  Some  of  the  negroes  have  pig- 
pens on  tlieir  premises.  See  Plates  7  and  S.  Perhaps,  the 
worst  conditions  are  found  on  rented  ])reniises.  On  one  street 
three  houses  have  been  built   on  a  double  lot  onlv  a  hundred 


Plate  S.      Wnlloiriii!/   hi/  a    ircll   mi    tin-  (jiitxlcirts   of  Athens. 


feet  in  width.  All  three  of  these  houses  use  a  common  well 
[which  has  been  condemned  by  the  Board  of  Health  (see  Plate 
17)]  and  a  common  privy  which  is  shown  in  the  following 
picture,  Plate  9. 

The  sanitary  conditions  of  the  i)remises  are  very  poor,  see 
Plate  10.  ]\Inch  trash  and  garbage  can  be  seen  in  the  yards 
and  under  the  houses.  The  privies  are  of  the  dug  pit  type. 
They  are  very  unsightly  in  appearance,  but  the  pits  are  general- 
ly fly  proof.  While  this  type  of  pit  for  disposal  of  excreta  is 
recommended  by  health  authorities,  they  make  contamination 
of  the  water  supply  almost  certain  when  they  are  dug  so  near 
the  wells  es])ecially  in  the  type  of  soil   in  which   both   the  pits 


and  the  wells  are  dug. 
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I'l.ATK    !».     .1    (■iDKiinni    iirlrii.     A    tnoKtvc    In    llic    liiiiJtIi    of    lui    iiitirc    cniinti  i(  a  it //. 

Tlie  soil  is  oi'  the  friable  clay  tyjie.  It  contains  niueii  rock. 
Numerous  rocks  may  be  seen  on  tlie  surface  and  sticking  out 
of   the   sides   of   the   wells.      The   drainage    is   fair.      However, 


Pi.ATK   10.      An  iiicragc   buckyurd. 
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some  of  the  houses  are  built  in  sneli  a  manner  that  their  wells 
are  liable  to  receive  eiuuulative  (juantities  of  contaminating 
material    from   lunises  above  them,   Plate  11.     The  water  level 


I'LATE    11.      A    ivcll    ivhich    is    tiiihlc    to    rcccirc    contdinhuit iiifj    material    from 
the  houses  above  it.    Source  of  specimen    No.   5,   Tahle   2. 


in  average  weather  is  api^roximately  twenty  feet  below  the 
surface  of  the  ground. 

The  general  physical  conditions  affecting  shallow  well  water 
supplies  are  below  the  average  of  the  Piedmont  region.  The 
effect  of  the  poor  physical  conditions  is  intensitied  by  the  densi- 
ty of  the  population. 

The  wells  of  this  community  are  of  the  shallow  dug  type.  A 
large  excavation  about  six  to  eight  feet  square  is  made  in  the 
ground  at  the  surface.  The  width  is  gradually  reduced  as  the 
Avell  is  dug  deeper  if  rocks  are  not  encountered.  Tt  seems  that 
it  is  the  rule  to  start  the  well  wide  at  the  surface  in  order  to 
have  room  to  dig  around  rock  and  remove  them  or  to  dig 
deeper  on  one  side.  This  wide  opening  at  the  surface  is  covered 
by  a  platform  of  boards.  In  the  center  of  the  platform  a  .square 
box  covered  by  a  trapdoor  is  constructed  to  ]iermit  water  to 
be    drawn.      A    rope,    bucket,    and    tackle    constitutes    the    ap- 
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I'l.-xii;     I'J.        1     liiiiiriil    iciil    I,}    I  In     I'iid  iitniit     I'ltitiiiii. 

paratiis    for    drawing   tlie    water    from    tlic    well.      This    is   tlie 

tyjncal  tyjx'  of  well  usee]  in  tlie  Piedmont  reg-ion.  see  Plate  12. 

Sncli   wells  are  verv  unsanitary.     Tlie  i^latforni  of  boards  is 


I'l.AiK    IS.      Minifi    inll.i    in    as   jjuor   comlitiun    an    this   one   nrr   seen    in    the 

Piedmont  region. 
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never  wjifei-  jii'oof.  Ahoul  half  of  tlic  wells  studied  had  j)lat- 
foriiis  that  had  he<iiui  to  de-.-ay.  Some  of  them  had  decayed 
to  siieh  an  extent  that  there  was  danger  of  stepping  through 
them,  see  Plate  1."^  The  person  drawing  water  has  to  stand 
on  the  platform  to  draw  it.  see  Plates  14  and  15.  Any  water 
spilled  Iroiii   a  leaking  bucket  or  otherwise  will  wash  eontami- 


l'I,ATK  14.      (hif   of  tlir    riri/    ii iisa ii itdi'ii    irtlls   in    tin-   Pied iii'iiit. 


nating  material  brought  to  the  platform  on  the  shoes,  by  dust, 
poultry,  etc..  directly  in.to  the  well.  Th(>  rope  furnishes  an 
excellent  means  by  which  bacteria  may  enter  the  well.  More- 
over, the  trapdoor  covers  are  neglected  to  a  greater  degree 
than  the  platforms.  Ninety  per  cent  of  the  doors  are  not  proof 
against  fiies  and  dust,  which  is  the  principal  reason  for  having 
a  cover. 

The  Poard  of  Health  of  Athens  has  condemned  a  number 
of  the  wells  in  the  West  Athens  eoiumuinty  Avitliin  the  last 
two  years,  Plates  16  and  17.  In  spite  of  this  fact,  the  negroes 
continue  to  use  them  for  domestic  ])nr|)oses.  Rock  Spring,  lo- 
cated in  this  community,  was  condemned,  but  several  negro 
families  are  using  the  Avater  according  to  statements  of  chil- 
dren and  the  evidence  from  ])aths  leading  to  and  from  it. 

No  actual  count  was  made  of  the  number  of  wells  in  this 
community.     They    were    estimated    at    fifty.     Specimens    were 

8f) 


Pl.ATK    l.j.      More    irclls   of   thi>:    tjiitr   arc    Hcrdiil    in    tlie    Piedmont.     Concrete 
lildt fonnx  (ire   iniiiJi    more  n<ini/iii\ii   lli:in    Ixxirds. 


IM.ATi:    1(1.      .1    eonilein neil    icell    that    is    lieiiif/    iix<'it    for    ilrintcinf/    n-iifer. 
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Plate  17.      The  puur  iilfitfurm   is  enough   tit  cundcmn   this   irvil.    It   is  still   hciiif/ 
used  hi)  three  families   of  negroes. 


taken  from  twelve  of  tlie  AvelLs.  They  were  selected  as  repre- 
sentative  of  this   community. 

This  commnuity  is  typical  of  others  wliicli  are  located  on  the 
outskirts  of  cities  of  the  Piedmont  region  where  physical  con- 
ditions are  poor  and  the  population  dense.  From  surveys 
made  in  several  of  them  it  appears  that  the  negro's  water  sup- 
ply is  generally  neglected  by  the  water  boards  as  it  is  in  this 
Athens  community.  Negroes  living  on  the  outskirts  of  the 
cities  seldom  have  city  water  connections.  In  some  of  these 
communities  the  physical  conditions  are  equally  as  ]ioor  as 
those  in  this  community.  In  cities  with  a  population  below 
three  tliousand  nearly  all  the  negroes  use  shallow  wells  as  the 
city  mains  are  not  extended  to  the  negro  communities  in  tlie 
small    cities. 

The  results  of  the  analyses  of  the  specimens  taken  in  the 
"West  Athens  community  are  given  in  the  following  tables.  A 
discussion  of  the  results  is  given  immediately  after  the  tables. 
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T.\l$Li:     \«).    2. 
TIh'  < 'oiiiniiiiiit. \    ill    \\«'s«    .Xtlu'iis 


Spt'riiiK'ii  iiuinlx'i 
Saiiilaiy  score  9f 

Fit'c  ainiiioiiia 

Albiiin.  aninioiiia. 

Nitrites 

Nitrates 

C'lil  trine 

Oxygen  required.. 

Total  solids 

Loss  on  ignition.. 
T  Discoloration.. 

Hardness 

Turl)idity 

Hact.  exam 

.\iialyst 's  oiiiiiioii 


&5 
.025 
.025 

.00011 

.4  5(.' 

17.0 

.565 

170 

65 

50 

24.9 

15 

2 


75 

.0  4  5 

.075 

.0038 

.3  60 

10.2 

.460 

90 

63 

50 

16.2 

10 

5 


TABLK    NO.    3. 
The    West   Athens    Coiniiiunity,    Continued 


Specimen  number.. 
Sanitary  score  %... 

Free  ammonia 

.\lbum.  ammonia... 

.Nitrites 

Nitrates 

Chlorine. 

Oxygen  required.... 

Total  solids 

Loss  on  Ignition 

%  Discoloration 

Hardness 

Turbidity 

Bact.  exam 

Aualy.st's  opinion... 


50 
.060 
.080 
.0020 
.610 
19.5 
.450 
110 

54 

35 
36.8 

20 


40 
.020 
.060 
.0002 
.025 
15.0 
.395 
146 

70 

75 
29.4 

30 


9 

60 

.010 

.0  50 

.0008 

.450 

13.0 

.150 

63 

27 

30 

9.2 

15 

5 


10 

11 

50 

65 

.020 

.000 

.090 

.060 

.0002 

0000 

.650 

.080 

15.5 

12.0 

.750 

.700 

112 

51 

85 

35 

30 

40 

39.2 

15.4 

50 

5 

5 

5 

12 

4  0 

.075 

.  0  8  0 

.0160 

.600 

3  7.0 

.800 

270 

73 

35 

75.9 

30 


We  were  unable  to  make  a  bacteriological  examination  of 
specimens  number  7  and  8  in  Table  3.  For  several  reasons 
we  Avere  unable  to  begin  our  bacteriological  examinations  until 
more  than  half  of  the  chemical  examinations  had  been  made. 
Consequently  Ave  were  unable  to  examine  all  of  the  sjiecimens 
for  bacteria. 

All  ten  f)f  the  Avells  Avhich  were  examined  bacteriologically 
were  found  to  liave  at  lea.st  one  colon  bacillus  in  fifty  nds.  of 
tlie  Avater.  Six  of  them  Avere  found  to  have  one  in  every  ten 
mis.  of  the  Avater.  This  indicates  that  these  Avells  are  receiv- 
ing contaminating  material  Avhich  contains  gas  forming  organ- 
isms.    We  Avould  be  inclined  to  think  that  the  Avell  from  Avhich 
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spefinitMi  Xniiihcr  11  was  taken  was  receiving  tlie  bacteria  from 
dust,  the  rope,  etc.,  because  tlie  chemical  tests  failed  to  indi- 
cate that  contamination  from  impure  surface  or  underground 
■water  was  taking  place.  The  tests  for  free  ammonia  and  nitrites 
were  negative  while  the  test  for  chlorine,  albuminoid  ammonia 
and  nitrates  are  low.  The  appreciable  oxygen  requirement 
seems  to  indicate  that  some  organic  matter  of  vegetable  nature 
is  getting  into  the  water.  Specimen  Number  2  is  similar  to 
specimen  Number  11. 

]\rost  of  the  other  wells  appear  to  be  receiving  or  to  have 
received  contamination  involving  animal  excreta.  This  is  evi- 
dent from  the  high  chlorine  content.  The  normal  chlorine  con- 
tent for  this  community  is  approximately  5  parts  per  million. 
Any  of  the  wells  with  a  chlorine  content  above  15  parts  sliould 
be  suspected  of  receiving  contamination  from  animal  excreta. 

The  free  ammonia  in  specimen  Number  1  might  indicate  re- 
cent contamination  in  which  the  ammonifying  organisms  were 
actively  at  Avork.  The  low  chlorine  content  seems  to  indicate 
that  the  contamination  is  of  vegetable  nature. 

Specimens  i  and  12  a])pear  to  be  receiving  continuous  con- 
tamination of  animal  excreta  as  indicated  by  the  appreciable 
quantities  of  all  four  forms  of  nitrogen  and  the  high  chlorine 
content.  Contamination  from  a  privy  is  to  be  suspected  in 
cases  like  these. 

Specimen  Number  8  is  an  example  of  a  well  in  which  the 
nitrifying  organisms  appear  to  have  converted  the  nitrogen 
contaminating  matter  into  nitrites  and  nitrates.  In  a  few  days 
this  Avell  ]irobably  would  give  very  low  indications  of  ammonias 
and  nitrites,  while  it  would  be  high  in  chlorine  and  nitrates. 

Specimens  5  and  10  appear  to  have  received  contamina- 
tion of  animal  nature  in  the  past  as  the  chlorine  and  nitrates 
are  appreciably  high.  Ten  appears  to  be  receiving  some  vege- 
table matter  as.  it  has  a  considerable  oxygen  requirement. 
Contamination  will  probably  occur  again  in  these  wells  through 
the  same  channels  tluit  it  has  occurred  previously. 

Tt  is  hard  to  form  a  standard  for  oxygen  reciuirement  in 
Georgia  communities  as  the  amount  of  organic  matter  occurring 
naturally  is  very  small.  The  standards  set  by  analysts  who 
worked  in  areas  -where  the  amount  of  natural  organic  matter 
is  much  greater  than  in  these  communities  are  not  applicable. 
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Spcciiiit'ii  (I  ;i|>|)(';ir.s  to  li;i\i'  rfcciit  ly  I'cccivcd  t'on1;iiiiiiia- 
tioii  (»t"  Ixitii  vt'<rt'tiil)l('  wild  iiiiiiiiJil  luiturc.  'I'hc  tests  for  all 
rour  tonus  of  nitrogen  indicate  lliat  ai)preeiable  quantities  are 
present.  However,  tlie  o.\\;:-eii  i'e(|uirenient  and  the  clilorine 
content  are  not  ve?y  hioli.  Sueli  a  eombination  indicates  con- 
tannnation  of  liotli  .iiiiiiial  and  vegetahlf^  nature  with  a  sliyht 
prej)()iulei-anfe    of    vejictahh'    matter.      Contamination    from    a 

stable  is  to  be  suspected  in 
cases  like  this.  Specimen  9 
res(Mnbles  specimen  6  except 
that  the  contamination  took 
place  farther  back  because 
the  ammonias  and  nitrates 
have  been  oxidized  to  ni- 
trates. 

The  East  Athens 
Community 

This  community  is  located 
on    the    Winterville    road   a 
short    distance    beyond    the 
junction  with  the  Lexington 
road.     xVbout   five   per  cent 
of  the  negroes  of  Athens  live 
in  this  community.     It  is  a 
recently    built     community. 
It  is  growing  rapidly.     We 
may   expect   this   section   to 
grow  much  faster  than  other 
negro   communities  in   Ath- 
ens,   as    there    is    unlimited 
suitable    space    for    expan- 
sion.   See  in  this  connection. 
Plate  18. 
The  housing  conditions  are  better  than  in   most   surburban 
negro  communities.     The  houses  are  larger,  of  better  construc- 
tion, and  are  not  as  crowded  as  those  in  the  West  Athens  com- 
munity.     (Plate  18).     They  appear  to  be  kept  in  good  rejiair. 
The   sanitary   conditions   are   iinich    better   also.     The   build- 


Pl.ATE    IS.      Sourer    of   xixcimcn    Xo.    is. 

The  cxrcllent  di-itrihiiti'in  of  liouars  mai/ 

he  seen   in   the  h(tckr/r<,iin(l. 


44 


ing  lots  are  larger  and  the  Avells  and  outhouses  are  better  situ- 
ated in  relation  to  each  other.  The  premises  are  cleaner  and 
appear  to  receive  more  attention  than  those  in  the  West  Ath- 
ens community. 

The  wells  are  of  tiie  type  described  as  typical  of  the  Pied- 
mont region.  The  platform  of  boards  is  as  unsanitary  as 
those  of  the  West  Athens  community,  see  Plate  19.  Density 
of  population  and  poor  physical  conditions  of  soil  and  drainage 
operate  to  make  the  Avell  unsafe  in  th  ecommunity  in  West  Ath- 
ens while  a  less  dense  population  and  better  physical  condi- 
tions of  soil  and  drainage  tend  to  make  the  wells  safer  in  the 
East   Athens  community. 


Platk   ly.     All    iiii-siinitiirf/   ivvll   in  East   Atl((iin,   Sijci-iiiii'ii    No.    l.i. 


The  t;oil  in  this  community  is  a  red  compact  clay  type.  Few 
rock  are  mixed  with  it.  Drainage  is  good  and  the  houses  are 
arranged  in  such  a  manner  that  contaminating  material  will 
be  carried  away  from  the  wells.  Most  of  the  houses  are  built 
on  long  gentle  slopes  with  none  of  the  houses  l)uilt  one  above 
another. 

There  are  about  thirty  wells  in  this  community.  Six  of 
them  were  selected  by  us  as  being  representative  of  the  con- 
ditions   in    this    community. 

The  community  is  a  good  example  of  a  negro  community  on 
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tlic  outskirts  (iT  ('it  it's  wlicrc  tlie  physical  coiHlitions  arc  fav- 
(ti-al)Ic.  Even  ill  the  t'\"iit  of  rapiil  <:ri>\vtli  and  keen  coiiipcti- 
tioii  for  huildiii^'  sijacc  tlic  coiulit ions  in  this  coiiiiminity  would 
roinain  fairly  favoi-able  because  of  llie  good  soil  type  and  ele- 
vation of  the  entire  locality.  There  are  no  swampy  spots  for 
the   nefrro  to  occupy. 

The  following  table.  Xo.  4,  gives  the  results  of  tlie  analyses 
made  in  the   Kast   Athens  community. 

TAliliE    \().    4. 
East  Atliens   Coiuiiuinity 


Specimen  iiuinher.... 
Sanitary  .score  %. 

Free  ammonia 

All)um.  ammonia. 

Nitrites 

Nitrates 

Clilorine 

Oxygen  required.. 

Total  solids 

Loss  on  ignition. - 
%  of  Discoloration.. 

Hardness 

Turbidity 

Analyst's  opinion. 


13 

14 

15 

16 

17 

60 

7U 

65 

60 

50 

.060 

.025 

.000 

.000 

.050 

.125 

.060 

.050 

.020 

.090 

.0000 

.0000 

.0000 

.0000 

.0010  j 

.400 

.350 

.200 

.150 

.350  f 

40.0 

8.5 

9.2 

14.5 

13.2 

.730 

.090 

.075 

.350 

.235 

78 

104 

92 

91 

55  t 

17 

51 

75 

28 

25 

70 

30 

50 

30 

35 

19.1 

11.0 

9.6 

13.2 

16.6 

25 

5 

10 

10 

5 

+ 

+ 

•? 

9 

]  s 

8  0 

.000 

.025 

.0000 

.095 

12.2 

.050 

59 

35 

35 

16,5 

5 


The  low  chlorine  content  of  all  of  these  wells  except  one 
forms  a  striking  contrast  to  the  high  chlorine  content  of  most 
of  the  Avells  in  West  Athens.  The  two  wells  in  the  questionable 
class  were  placed  there  by  the  analyst  mainly  because  of  the 
chlorine  content  and  the  poor  sanitary  condition  of  these  wells. 
The  three  wells  that  were  judged  to  be  safe  appear  better  from 
the  chemical  examination  than  some  of  the  wells  that  are  knoAvn 
to  be  ]nire.  However,  the  analyst  doubts  that  the  questionable 
wells  and  all  of  tho.se  found  to  be  safe  from  the  chemical  exam- 
ination would  pass  the  bacteriological  test  because  of  the  poor 
type  of  platforms  and  drawing  apparatus  in  use 

The  Wixterville  Community. 

AVinterville  is  situated  in  the  eastern  part  of  Clarke  County 
on  the  Georgia  Railroad.  The  city  limits  extend  to  the  coun- 
ty line  of  Oglethorpe  County.  The  census  of  1920  gives  the 
population  of  this  town  as  five  hundred  and  four.  About  one- 
third  of  the  population  at  the  present  time  are  colored  people. 
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Tlic  location  of  tlie  town  is  good.  Tlie  gentle  slope  on  ^vllicll 
it  is  built  gives  excellent  drainage.  The  soil  is  of  the  com- 
pact clay  type.  The  water  level  is  about  twenty  feet  below 
the  surface  of  the  ground.  The  houses  are  not  crowded  and 
general  sanitary  conditions  are  good.  Negroes  have  built  on 
the  least  desirable  spots  in  the  town,  however. 

There  is  nothing  to  distinguish  it  especially  from  the  usual 
rural  village  in  which  there  are  churches,  schools,  a  postoffice, 
several  general  stores  and  depot.  AVe  think  that  it  is  typical 
of  several  hundred  towns  and  villages  in  the  Piedmont  region. 

AVe  selected  nine  of  approximately  forty  Avells  in  and  im- 
mediately around  Winterville.  They  were  of  the  usual  type 
seen  in  tiie  Piedmont  region.     See  Plate  20  in  this  connection. 

The  following  Tables  5  and  6  contain  the  results  of  the 
analyses  made  of  specimens  taken  in  the  Winterville  commun- 
ity.  ' 

TABLE    NO.    o. 
The   Winterville   Coiiini unify. 


Specimen  number.... 
Sanitary  score  %..... 

Free  ammonia 

Album,  ammonia 

Nitrites 

Nitrates 

Chlorine 

Oxygen  required 

Total  solids- 

Loss  on  ignition 

%'  of  Discoloration.. 

Hardness 

Turbidity 

Analyst's  opinion 


19 

70 

.400 

.050 

.0000 

1.200 

19.5 

.150 

342 

80 

30 

47.1 

5 


2  0 
60 

.000 

.100 
.0010 

.350 
5.6 

.350 
55 
35 
60 

11.0 
16 
+ 


21 

60 

.050 

.0  0  0 

.004 

.010 

9.3 

.200 

72 

49 

60 

17.2 

20 

+ 


22 

23 

60 

50 

.050 

.100 

.040 

.200 

.0005 

.0004 

.030 

1.500 

11.0 

94.2 

.000 

1.000 

125 

585 

38 

283 

65 

90 

9.3 

44.1 

55 

100 

+ 

24 

70 

.100 

.075 

.0005 

.300 

10.0 

.150 

108 

76 

50 

22.8 

150 


TABLE  NO.  6. 
The    Winterville    Coinnuinity,    Continued 


Specimen  number 

Sanitary  score  % 

25 

60 

.200 

.090 

.0005 

.100 

12.0 

.350 

52 

23 

30 

19.8 

5 

26 

55 

.125 

.250 

.0130 

1.350 

9.0 

.850 

182 

97 

60 

41.2 

80 

27 
40 

Free  ammonia 

.150 

Album,  ammonia 

.050 

Nitrites 

Nitrates 

.0030 
3.200 

Chlorine 

68.0 

Oxygen  required 

.050 

Total  solids 

Loss  on  ignition 

%  of  Discoloration 

Hardness 

Turbidity 

233 
52 
25 

57.4 

90 

Analyst's  opinion 
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From  tin-  liir^r  iiiiuuiiits  nt'  fn'c  iiiniiioni;!  ami  nitrates  lOuiid 
ill  spt'i'inicM  \().  1!>.  it  seems  thai  iiitcniiittent  contamination 
of  tlio  well  is  taking'  place.  Most  of  the  albuminoid  ammonia 
jiiid  all  of  tiie  nitrites  of  |»i-evions  eontaminations  have  been 
oxidized  to  nitrates.  The  free  ammonia  appears  to  indicate 
that  larji-e  amounts  of  contaminal ion  in  which  ammonifying 
oi-ffanisms  are  at  work  have  recentlv  entered  the  well. 


Platk   20.      Wiiitvrrillf    wells. 
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Tlic  liijili  clilorinc  content  together  with  appreciable  (putii- 
tities  of  all  the  forms  of  nitrogen  except  nitrites  whieli  are  proba- 
bly temporarily  low  seem  to  indicate  tliat  specimen  23  is  be- 
ing contaminated  continuously  by  animal  excreta. 

Specimen  24  has  appreciable  amounts  of  free  and  albuminoid 
ammonia,  but  the  chlorine  content  and  the  nitrates  are  not 
very  high.  Tliis  indicates  that  some  vegetable  matter  is  get- 
ting into  the  well.  Only  a  bacteriological  test  could  tell  whether 
or  not  colon  bacilli  are  getting  in  with  contamination  of  this 
nature. 

Specimen  25  appears  to  have  just  received  contamination 
in  which  free  ammonia  was  present.  Specimen  26  is  receiving 
contamination  of  vegetable  nature  as  indicated  from  the  high 
tests  for  all  the  forms  of  nitrogen  and  low  chlorine  content. 
Specimen  27  is  receiving  continuous  contamination  of  animal 
nature  as  indicated  by  the  tests  for  nitrogen  and  the  high 
chlorine  content. 

The  Rttral  Community  Between  East  Athens  and 

WiNTERVlLLE. 

This  conniiunity  is  situated  along  the  Athens  and  Winterville 
road.  The  soil  conditions,  drainage,  water  level  and  other 
physical  conditions  are  approximately  the  same  as  in  the  East 
Athens  and  Winterville  communities.  The  difference  in  the 
conditions  in  the  three  communities  arises  jirincipally  from 
the  difference  in  the  density  of  population. 

The  rural  negro  has  some  advantages  over  the  surburban 
and  village  negroes.  His  home  is  generally  built  on  a  desir- 
able location  with  plenty  of  yard  space.  The  wells  in  the 
rural  section  are  usually  better  situated  in  relation  to  the  other 
houses  than  in  the  city  or  village.  The  domestic  animals  of 
the  negro  tenant  are  generally  kept  in  pastures.  Farm  stock 
is  left  at  the  landlord's  barn  at  the  end  of  the  day's  work. 
The  barnyard  of  negro  farm  owaiers  or  renters  is  usually 
suitably  situated  in  relation  to  the  well.  This  is  a  pleasant 
contrast  to  th"  manner  in  which  the  surburban  or  village  negro 
crowds  a  pig  pen.  cow^  stable,  horse  stable,  chicken  house,  privy, 
dwelling  honse,  and  well  on  an  eighth  of  an  acre.  INIany  of  the 
negro  houses  in  the  rural  section  do  not  have  even  a  chicken 
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Iiiiiisc  on    the    pi'ciniscs.      .\t'i«:lil)()rs  arc   ;it    a   safe   distance   also. 

'IMic  (lid   f\| r   iH'^ri)  (juarlcrs  with    its   rows  of  cldscly  spaccMl 

cahiiis  lias  disa|i|tt'ai<'(l    li-mn    most    i-iii-al   sections  of  (icor^ia. 

The  (■(•iiditioiis  alTcctin^-  llic  wells  in  the  rnral  coinniuiiil  ics 
arc  foi-  tlic  most  part  i)liysical.  They  are  fairly  unirorni  over 
larjre  areas  on  this  aeeount.  in  view  of  this  faet  we  devoted 
most   of  onr  timi'   to  woi-k    in   th<>   snrbnrban   and    xillag'e   com- 


Pi.ATE    21.      Tiiiticdl    rural    wiUs. 

50 


munities  where  greater  variation  is  found  between  the  com- 
munities altlionp-li  ii'reat  uniformity  is  found  in  a  given  com- 
munity. 

Poor  care  of  the  well  is  characteristic  of  the  rural  connnun- 
ity  just  as  it  is  characteristic  of  the  suburban  and  village  com- 
munities. Contamination  entering  from  the  top  is  largely  re- 
sponsible for  so  many  of  the  rural  wells  proving  unsafe. 
Leaves,  trash,  and  surface  water  contaminates  many  rural 
Avells.     See   Plate  '21   for  typical  rural   wells. 

We  studied  eleven  of  the  rural  wells  of  Clarke  County.  We 
believe  them  to  indicate  approximately  the  condition  of  thous- 
ands of  similar  wells  in  the  Piedmont  Plateau  region.  The  re- 
sults of  the  analyses  of  tlio  rural  wells  are  given  in  the  follow- 
ing tables,  7   and   8. 

TABLE    XO.    7. 
The  Rural  Coinniuiuty  IJetween  East  Athens  and  AVinterviHe. 


Specimen  number...- 

Sanitary  score  % 

Free  amnionia      

28 
65 

.200 

.175 
.0000 

.050 
4.0 

.300 
41 
37 
70 

14.6 

10 
7 

29 
60 

.100 

.020 
.0000 

.030 
4.8 

.050 
40 
15 
35 

14.1 
70 
-1- 

3  0 

60 

.110 

.050 

.0018 

.250 

3.2 

.200 

56 

49 

30 

5.2 

60 

31 
50 

.050 

.075 
.0010 

.000 
3.2 

.010 
45 
30 
30 

12.0 
25 

-U 

32 

5  0 

.000 

.020 

.0000 

.080 

8.4 

.025 

55 

40 

20 

13.9 

110 

+ 

33 

40 
.00  0 

Album,  ammonia 

Nitrites 

.040 
.0020 

Nitrates                    .   - 

.300 

Chlorine               

14.3 

Oxygen  required 

Total  solids 

Loss  on  ignition 

%  of  Discoloration.. 
Hardness      

.060 

84 

48 

35 

7.8 

Turbidity 

45 

Analyst's  opinion — 

•> 

TABLE  XO.  8. 
The  Rural  Coniniunity   Between  East  Athens  and   Winterville, 

Continued 


Specimen  number 
Sanitary  score  % . 

Free  ammonia 

Album,  ammonia. 

Nitrites 

Nitrates 

Chlorine 

Oxygen  required. . 

Total  solids 

Loss  on  ignition... 
%  Discoloration... 

Hardness 

Turbidity 

Bact.  exam 

Analyst's  opinion. 


34 

35 

36 

37 

38 

30 

50 

75 

70 

60 

.020 

.120 

.050 

.000 

.000 

.060 

.020 

.100 

.060 

.020 

0000 

.0000 

.0000 

.0020 

.0050 

.025 

.015 

.090 

.350 

.200 

12.7 

21.0 

31.5 

5.2 

3.0 

.150 

.425 

.600 

.125 

.010 

141 

73 

147 

58 

23 

33 

50 

32 

27 

15 

65 

70 

50 

35 

45 

40.5 

31.9 

34.5 

11.6 

4.6 

80 

5 

300 

40 
0 

180 
4 

4- 

_L 
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Witli  two  i'\ci'|>t iiiiis  iill  of  tlii'st'  wells  liHvc  a  low  clilorine 
I'oiitcnt.     ( '(Piiii).ir('  tlii'iii    ill   tliis   respect  Avitli   the  wells  in  the 

suburhiiu    and    villa-rc   ( iiiiities.     The   wells   that   have   ap- 

preeiahle  ainouiits  ol'  Mitr(i«r(Mi  apjK'ar  to  be  receiving  contam- 
ination of  ve<retal)le  natnre.  While  snch  contamination  is  not 
safe,  the  (lan«i'ei-  of  sretting  disease  germs  into  the  system  from 
driiikiii;:-  walei-  |)olliited  hy  purely  vegetable  contaminating 
inatter  is  imicli  li'ss  lliaii  from  di-inking  water  ])olluted  by  an- 
imal  exereta  contamination. 

I'i-oper  care  of  the  wells  would  improve  the  water  supplies 
of  the  suburban,  village,  and  rural  communities,  but  the  rural 
community  can  im])rove  its  watei-  supiily  much  more  effectively 

than  the  other  communities 
because  conditions  are  so 
much  better  in  the  rural 
communit3^ 

To  illustrate,  a  concrete 
platform  that  will  prevent 
surface  water  from  entering 
the  well  and  a  trapdoor  that 
will  effectively  cover  the 
opening  for  drawing  is  gen- 
erally all  that  rural  wells  re- 
quire to  make  them  safe.  In 
the  densely  populated  com- 
munity in  the  city  such 
an  arrangement  would  be 
worthless  against  under- 
ground seepage  from  a  near- 
by privy. 

The  Watkinsville 
Community 

Watkinsville  is  the  county 
seat  of  Oconee  County.  The 
population  is  given  as  four 
hundred    and    sixty-five    by 

I'LATK    22.     Sinriinrii    .V<>.    .(.'»    ,rr,.v    lok'n          the  CCUSUS  of  1920.      FcW  UC- 
frutn    tliix    well    which    iit    hviii    iisril    hi/         „„„  t  •       -.-it    ,i   •  -n         , 

tico  ncyro  families  grocs  livc  HI  \\  atkiusville  at 
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the  present  time.  According-  to  information  fnrnished  by  white 
people  wlio  have  been  livin<i:  in  the  town  for  a  nnmber  of  years, 
most  of  the  neg-roes  have  emigrated  to  Northern  cities. 

The  general  physical  conditions  affecting  the  water  supplies 
are  good.  The  soil  is  of  the  compact  red  clay  type  with  few 
rock  on  the  surface.  Dainage  is  excellent.  Houses  are  not 
crowded  and  are  favorabh'  located.  The  wells  have  been  prop- 
erly located  in  relation  to  the  houses.  This  community  is  sit- 
uated on  a  hill  which  made  it  necessary  to  dig  several  feet 
deeper  in  order  to  get  water  than  in  most  communities  in  this 
area.     Sanitary   conditions  are  normal. 

The  condition  of  the  wells  is  below  the  average  for  the 
Piedmont  region.  The  unsanitary  well  box  described  as  char- 
acteristic of  the  Piedmont  region  is  at  its  worst  in  this  com- 
munity. Not  a  platform  on  any  of  the  wells  studied  in  this 
community  was  water  proof.  Some  of  them  had  decayed  to 
such  an  extent  as  to  be  dangerous.  Plate  22  is  a  picture  of 
such  a  well  One  of  the  wells  had  a  concrete  platform  of 
good  construction.  This  platform  had  been  ruined  by  a  hole 
cut  into  it  to  install  a  |)ui)ip,  Plate  23.  We  selected  six  wells 
from  about  twenty  in  this  community  as  representative  of  the 
conditions  of  tlie  Avells  in  it. 


I'l.ATi;   2.'!.       'I'/ic    Oroiicc    van  rid    ((iitiii    trill. 
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Tlu'  ivsults  (if  the  iiiialyscs  made  in  the  Watkinsville  eoiii- 
iiimiity  arc  irlvcii  in  Tahlr  M.  Tlicy  illustrate  the  effect  of 
poor  care  of  the  avcIIs  on  the  purity  of  the  \vater.  Often  this 
poor  care  is  due  lo  lack  of  sanitary  kn()\v]edg:e.  Conditions 
simiUir  to  these  exist  in  many  of  the  Piechnont  villages. 

T.MU.K  NO.  J). 
The    Watkiii.sville    Coiiiiminity. 


Speciinen  number.... 

Sanitary  score  % 

Frpp  aniiiionia     

3  it 
35 

.020 

.075 
.0050 

.800 
4.0 

.100 
91 
46 
45 

32.3 

20 

3 

4  0 

35 

.015 

.110 

.0150 

.900 

45.5 

.140 

416 

220 

25 

46.2 

40 

5 

41 

50 

.040 

1.200 

.004(1 

.600 

10.5 

.030 

180 

82 

25 

39.5 

30 

5 

42 

75 

.000 

.025 

.0020 

.400 

6.0 

.000 

105 

50 

25 

32.7 

10 

1 

4  3 

40 

.000 

.000 

.0000 

.250 

3.0 

.210 

74 

37 

40 

8.5 

5 

5 

44 

55 

.000 

Album,  ammonia 

Nitrites    

.000 
.0000 

N'itrates 

-ISO 

Chlorine         

3.5 

Oxygen  required 

Total  solids 

Loss  on  ignition 

%  Discoloration 

T-Tardness 

.010 

150 

128 

30 

11.0 

Turbidity           

5 

Bact.  exam 

Analyst's  opinion 

1 

From  the  chemical  examination,  the  first  well  appears  to 
have  received  large  amounts  of  organic  matter  a  short  time  be- 
fore the  specimen  was  taken  as  is  indicated  by  low  ammonias 
and  high  nitrites  and  nitrates.  The  vegetable  nature  of  the 
organic  matter  is  indicated  by  the  low  chlorine  content.  The 
second  well  apparently  had  received  large  quantities  of  con- 
taminating material  of  animal  nature  as  indicated  by  the  high 
chlorine  content.  The  third  is  similar  to  the  first.  The  last 
two  wells  would  have  been  classed  as  safe  from  a  chemical 
examination  alone  and  the  fourth  one  as  safe  or  questionable. 
All  of  the  wells  in  this  table,  however,  failed  to  pass  the  bac- 
teriological test.  The  gas  forming  organisms  must  have  been 
taken  into  these  last  two  or  three  wells  from  the  hands  of 
some  one  drawing  water  as  it  does  not  seem  likely  that  con- 
taminating matter  of  either  vegetable  or  animal  nature  in 
appreciable  quantities  is  getting  into  these  wells. 

The  Augusta  Community. 

In  several  sections  of  the  Coastal  Plains  the  sandy  type  of 
soil  permits  the  use  of  a   driven  type  of  well.     The  construc- 
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tion  of  these  wells  is  very  simple.  A  two  inch  pipe  is  driven 
tliirty  or  forty  feet  into  tlie  uronnd.  The  soil  is  removed  from 
the  pipe  by  iiiejins  of  an  auger  or  by  piimi^ing  water  into  and 
out  of  the  well.  We  were  able  to  study  this  type  of  shallow 
well  in  a  negi'o  e-onimunity  in  the  suburbs  of  Augusta. 

The  community  studied  in  Augusta  is  situated  betAveen  the 
^lilledgeville  road  on  the  northwest  and  the;  Savannah  road  on 
the  southeast      It   is  knoAvn   locally  as  Turpin  Hill. 

This  coniinunity  appeared  more  progressive  than  any  of  the 
others  which  we  studied.  The  houses  were  not  crowded.  Most 
of  them  were  painted.  The  i^remises  were  clean  and  generally 
Avell  kept.  Tncpiiry  brought  out  the  fact  that  most  of  the 
negroes  were  living  in  houses  which  they  owned.  The  negroes 
were  more  courteous  in  this  community  than  in  the  others  in 
which  we  studied.  They  did  not  manifest  the  usual  sus])icion 
about  our  work. 

The  soil  in  this  community  is  of  the  sandy  loam  type.  The 
water  level  in  average  weather  is  about  ten  to  twelve  feet.  The 
upper  layer  of  soil  Avas  underlain  apparently  by  soil  of  a  dif- 
ferent type.  One  of  the  impure  wells  in  this  community  was  a 
drilled  well  seventy-two  feet  deep. 

Nine  of  the  twelve  wells  studied  in  this  community  were  of 
the  driven  type.  They  were  fitted  with  snuill  pitcher  pumps 
to  bring  the  Avater  to  the  surface.  The  ])um])s  Avere  the  most 
unsanitary  part  of  the  wells.  Such  pumps  do  not  hold  the 
water  in  their  cylinders  Avhen  the  pistons  begin  to  wear  and 
Avat(M-  has  to  be  ])oured  into  the  cylinder  in  order  to  cause  the 
piston  to  commence  functioning.  At  most  of  the  Avells  an  old 
Pruit  jar  or  lard  pail  was  left  full  of  water  each  time  that 
water  was  pumped  to  "cup"  the  puni])  when  it  should  be  used 
again.  These  containers  are  left  on  tlu^  ground  beside  the 
])ump.  Dust  falls  into  tlMMii,  chickens  drink  out  of  them,  bii'ds 
bath"  in  th(Mii.  flies  and  insects  drown  in  them,  and  small  chil- 
dren play  in  them  ;  l)ut,  no  attention  is  paid  to  such  happen- 
ings. They  are  taken  as  a  matter  of  course.  As  long  as  the 
Avater  is  clear,  the  person  using  the  ])ump  appears  to  care 
nothing  about  its  purity  Avlien  he  pours  it  into  the  pump. 
Where  the  pnm])s  are  on  the  back  porch,  water  is  secured  from 
the  water  bucket  to  Avet  the  i)iston  and  the  I'isk  of  contamina- 
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liiijr  tlif  w.itt'i-  is  not  ;is  <:i-('at  ns  wlicii  the  |iuiii|)  is  I()c;i1<m1  in 
tlu'  yard.  Tlic  cuntamiiiation  taken  into  tlic  water  .sii|)|)ly  l)y 
such  means  would  he  of  l)acterial  nature  and  would  not  be 
(leteeted  liy  ,i  clienncal  examination.  We  -were  unable  to  make 
a  baeteriolofrieal  examination  while  we  were  studying  the  wells 
in  this  eoiiiinunity  because  oi"  i-emoteness  fi-om  laboratories. 

This  community  is  anothei-  examj^le  of  suburban  eommuii- 
ities  usin<r  shallow  wells  as  a  source  of  their  water  supi)ly.  As 
this  type  of  well  can  be  used  only  within  a  limited  range  of 
l)hysieal  eonditions.  we  believe  the  data  secured  on  this  type 
of  well  to  indicate  a])proximately  tlif  conditions  of  tliese  wells 
of  which  thei-e  are  several  thousands  in  use  in  the  Coastal  Plains 
region  where  the  soil  eonditions  permit.  The  condition  of  the 
wells  in  this  eomniunity  nuiy  be  gathered  from  the  following 
tables  of  data. 


TABLE  XO.   lO. 
The    Augusta    roiniimnity 


Specimen  number 
Sanitary  score  7f  - 

Free  ammonia 

Album,  ammonia.. 

Nitrites 

Nitrates 

Chlorine 

Oxygen  required.. 

Total  solids 

Loss  on  ignition... 
%  Discoloration... 

Hardness 

Turbidity 

Analyst's  opinion. 


45 

4ti 

47 

4S 

49 

50 

80 

SO 

8  0 

70 

75 

75 

.050 

.ISO 

.000 

.000 

.0  0  0 

.000 

.000 

.150 

.000 

.000 

000 

.200 

0000 

.0030 

.0010 

.0  000 

.0005 

.0003 

.150 

.110 

.160 

.12  0 

.120 

.250 

5.0 

10.0 

11.8 

12.9 

11.2 

13.7 

.875 

.750 

.850 

.800 

.750 

.800 

23 

72 

36 

70 

39 

43 

5 

21 

26 

1 

26 

27 

25 

70 

50 

35 

35 

35 

25.7 

36.8 

22.1 

23.5 

26.5 

22.0 

10 

100 

20 

15 

10 

10 

+ 

_u 

-1- 

-1- 

— 

TABLE   NO.    11. 

The   Augusta   Cominunity,   t'outiuucrt 


Specimen  number. 
Sanitary  score  %.. 

Free  ammonia 

Album,  ammonia.. 

Nitrites 

Nitrates 

Chlorine 

Oxygen  required... 

Total  solids 

Loss  on  ignition.... 
%  Discoloration... 

Hardness 

Turbidity 

Analyst's  opini(/n.. 


51 

50 

.025 

.100 

.0000 

.050 

15.5 

2.300 

50 

33 

60 

29.4 

60 

9 


52 

5  0 

.015 

.060 

.0100 

.400 

12.5 

2.025 

116 

37 

70 

2  9.4 

50 


5  3 

65 

.010 

.060 

.0002 

.350 

16.5 

.950 

49 

24 

50 

50.0 

30 


5  4 

75 

.000 

.080 

.0000 

.100 

27.0 

.800 

43 

20 

50 

58.8 

25 


55 

70 

.000 

.000 

.0005 

.05t> 

19.8 

.900 

45 

26 

35 

38.2 

10 

+ 


5  6 

75 

.000 

.010 

.0008 

.020 

18.1 

.900 

25 

10 

45 

52.9 

15 


.)(i 


Specimen  No.  46  was  a  drilled  well  72  feet  in  depth.  It 
appears  to  be  receiving  contamination  of  a  vegetable  natnre 
probably  througli  an  underground  stream,  as  tli;^re  is  litlle 
probability  of  surface  water  getting  into  a  well  of  tln.^  type. 

Specimens  No.  51  and  52  were  taken  from  shallow  dug 
wells.  They  seem  to  be  receiving  contamination  of  vegetable 
nature  since  the  oxvgen  requirement  is  high  in  both  of  them. 

The  great  uniformity  of  the  tests  for  the  forms  of  nitrogen 
is  one  of  the  striking  features  of  the  remaining  nine  wells  of 
the  driven  type.  All  of  these  wells  have  a  high  chlorine  con- 
tent. In  cases  like  these  the  chlorine  content  does  not  have 
very  great  significance  unless  it  is  accompanied  by  a])preciabie 
amounts  of  the  ammonias  and  nitrates,  by  a  very  large  oxyger. 
requirement,  or  by  considerable  loss  on  ignition  with  a  high 
per  cent  of  discoloration.  There  must  be  other  evidences  of 
contamination  than  the  chlorine  alone,  for  the  chlorine  in  the 
water  is  usually  residual.  To  illustrate,  the  iron  casing  of 
such  wells  prevents  surface  water  from  running  into  them. 
In  order  to  get  into  the  well  the  water  must  percolate  through 
thirty  or  forty  feet  of  sandy  soil.  While  doing  so,  most  of  the 
organic  nitrogen  compounds  are  probably  oxidized  to  nitrates 
and  in  this  state  are  probably  used  by  plants.  The  chlorine 
remains,  as  it  is  not  used  by  plants  to  any  great  extent  and  is 
carried  into  the  well  by  the  water.  All  of  the  disease  germs 
should  be  retained  by  the  sandy  soil  while  the  water  is  passing 
through.  It  is  evident,  therefore,  that  a  slightly  high  chlorine 
content  should  not  cause  a  well  to  be  condemned,  because  the 
water  is  undergoing  natural  filtration  which  probably  removes 
the  bacteria  but  does  not  remove  chlorine. 

The  Dudley  Community. 

Dudley  is  one  of  the  villages  of  Laurens  County.  It  is  lo- 
cated about  eleven  mdes  from  Dublin  on  the  Macon  and  Dublin 
highway.  The  pojiulation  of  Dudley  is  approximately  two 
hundred  and  fifty.  Of  this  number  about  thirty  per  cent  are 
negroes.  Most  of  the  negroes  work  at  a  large  planing  mill 
operating  at  Dudley.  The  white  people  are  merchants  or  farm- 
ers. 

This  village  is  situated  on  a  hill  and  has  excellent  drainage. 
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Tlu'  soil  is  <i  type  of  chiy  Injiiii.  The  \\;i1rr  level  is  alxnit  tweh'c 
foot  below  the  surfaee  ol'  tlu'  <ri"i>iiii(l  in  average  weathei-.  In 
raiii\-  weatluT  it  may  rise  to  Avitliiii  one  or  two  feet  of  the  sur- 
l"at-e.  <  >iie  of  the  wells  fmni  which  specimens  were  taken  is 
."•aid  to  ()\-ei-iio\\    in  wet  seasons.     (See  Plate  26). 

The  houses  are  built  <>ii  lots  of  an  acre  or  more  and  are  of 
fairly  good  eonstruel  ion.  The  pi-emises  aiv  kejjt  in  good  shape 
so  far  as  the  purity  of  the  water  s\i|)|)lies  are  eoneerned. 

The  type  of  well  used  in  this  \illage  is  similar  to  the  kind 
that  is  used  over  most  of  the  Coastal  Plains.  Sliallow  wells 
varying  from  fifteen  to  fifty  feet  in  de{)th  are  dug  in  the  soil. 
Generally  they  are  never  more  than  four  feet  square.  The 
opening  at  the  surface  does  not  have  to  be  large,  as  little,  if  any. 
rock  will  have  to  be  removed.  3Iany  of  them  are  not  more  than 
three  feet  scjuare  at  the  surface.  ^lost  of  them  do  not  have 
curbs.  Where  cnrbs  are  necessary,  either  boards  or  terra  cotta 
])ipe  are  used.  These  wells  are  not  covered  by  a  platform  of 
boards  as  in  the  Piedmont  region.  A  square  box  open  at 
both  ends  is  inserted  over  the  well  and  dirt  is  piled  against  the 
loAver  boards  to  prevent  surfaee  Avater  from  running  in  and  to 
hold  the  box  in  place.  Xo  means  of  covering  the  well  is  pro- 
vided at  all.      For  the   type   of   well    box  used  in   the   Coastal 


Plate  24.     Typical  Coastal  Plain  icclls.    The  fypc  of  well  box  deserves  inirtictilar 
notice.    For   otlicrs   sec   Plates   2',A    and    2',B. 
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Plate   24 A. 


I'l.ATi;   L'4B. 


Plains,  see  Plates  24,  24A,  24B,  25,  and  26.  While  there  is  no 
danger  of  water  running  back  into  the  well  from  a  leaking 
])latform,  dust  and  flies  have  easy  access  to  these  wells. 
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I'l.ATK   LTi.      Tirrlrc   iiri/n,   ffimUirx    i(>ic    ictitcr    fnnii    this    well.     Sijccimcn    Xo.    bif 

iCds    Inkcii    fnnii    it. 


I'l.ATK  2G.      Tfiig   iccll  iff  ftitiKitril   ill   (I    J,,,t/<nii   iit   Diidlci/  nnd   is   saiil  to   overflow 
in  icet  seasons.    ^Siicriiniii   Xo.   .5S    tra.'i   taken   from    it. 


The  condition  of  tlie  shallow  wells  in  Dudley  indicates  what 
might  be  expected  in  several  hundred  such  villag-es  in  the 
Co:istal  Plains  region.     The  data  about  the  wells  in  Dudley  are 
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presented    in    llie    following   table.     Tt    is   espeeially   a])plu'able 
to  villages  in  the  upper  half  of  this  region. 


TABLE    NO.    12. 
The   Dudley   ("oinnuinity. 


Specimen  number 5< 

Sanitary  score  % l  65 

Free  ammonia .000 

Album,  ammonia i  .025 

Nitrites 0000 

Nitrates .120 

Chlorine 15.5 

Oxygen  required 975 

Total  solids 45 

Loss  on  ignition 27 

%  Discoloration 45 

Hardness [  15.7 

Turbidity 100 

Bact.  exam 

Analyst's  opinion + 


The  Rural  Community  Near  Dudley. 

In  the  Coastal  Plains  region  the  conditions  affecting  the 
rural  water  supplies  where  shallow  wells  are  used  are  very 
similar  to  those  of  the  Piedmont  region.  The  uniformity  is 
especially  noticeable.  Because  of  this  we  did  not  think  that  it 
best  to  get  data  about  a  number  of  rural  wells  located  near 
one  anothei".  ^Ve  selected  six  wells  which  we  thought  would  in- 
dicate the  conditions  existing  around  Dudley.  The  distance 
that  these  wells  are  located  from  Dudley  varies  from  one  to 
seven  miles. 

These  wells  were  being  used  bj^  negro  farmers  w^ho  rented 
tlie  land  which  they  were  farming.  Most  of  the  negroes  en- 
gaged in  farming  near  Dudley  are  of  this  class.  Mules,  hogs, 
cows,  chickens,  etc.,  are  kept  on  the  premises  of  these  farmers. 
The  danger  of  polluting  the  water  is  accordingly  increased. 
See  Plates  27  and  28. 

The  well  type  and  soil  conditions  are  similar  to  those  al- 
ready described  for  Dudley ;  see  Plate  27  for  a  typical  rural 
well. 

These  wells  iiulicate  the  condition  of  the  water  supply  on 
many  of  the  small  farms  owned  or  rented  by  negroes  in  the 
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Coastal    Pl;iiiis   i-("<i-i()ii.      'I'lic   iiunihcr  uT  sucli    farnis  is  laryc   in 
this  rcjiioii. 


I'r.ATK   27.      A    ti/l>ic"^    runil    well    of   tlic    Coastal   Plains. 

Tlie   following  table.  No.   13,  contains  the   data  gathered  in 
the  rural  community  near  Dudley. 

TABLE    NO.    13, 
The    Rural    Coiniininity    Near    Dudley. 


Specimen  nuinber 
Sanitary  score  % . 

Free  ammonia 

Album,  ammonia. 

Nitrites 

Nitrates 

Clilorine 

Oxygen  required.- 

Total  solids.- 

Loss  on  ignition... 
%  Discoloration.. 

Hardness 

Turbidity 

Analyst's  opinion 


63 

64 

65 

66 

6  7 

50 

50 

60 

30 

40 

.100 

.075 

.125 

.025 

.000 

.060 

.100 

.000 

.090 

.060 

.0120 

.0000 

.0030 

.0250 

.0000 

.600 

.750 

1.400 

.750 

.000 

60.5 

29.6 

34.5 

46.2 

17.2 

.375 

.175 

.325 

.530 

.730 

173 

150 

138 

190 

73 

36 

67 

16 

58 

33 

30 

30 

25 

25 

35 

13.5 

28.7 

24.3 

22.8 

1.9 

15 

10 

250 

45 

5 

— 

9 

68 

65 

.010 

.080 

.0000 

.300 

18.2 

.200 

84 

52 

30 

15.9 

60 

9 


There  were  no  new  conditions  of  contandnation  revealed  by 
the  studies  in  and  around  Dudley.  The  condition  of  the  con- 
tamination in  each  of  these  wells  is  similar  to  the  condition 
of  a  Piedmont  Plateau  well  already  discussed. 
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Plate  28.     A  Coastdl  Phiins  veil  dug  hrtwcen  the  har)tijurd  and  tlic  h»<j  ijasture. 

Wells  op  Special  Interest. 

Tlie  first  analysi.s  in  Table  14  is  of  a  specimen  taken  from 
a  pnblic  Avell  sitnated  on  a  public  square  in  the  village  of 
Dexter,  Laurens  County,  Georgia.  ]\Iany  of  the  villages  of 
the  Coastal  Plains  have  these  public  wells.     See  Plate  29.     They 


Plate   29.      A   public   well   in   a    Cnnxtnl    Phihix    rilldi/r. 
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Hvv  iiM'd  It)  ii  e(»iisi(i('r;il)lc  extent  by  iiej^rocs  on  iSaturtlay  ai'ter- 
iKtoii  excursions  to  the  villajres.  Sueli  wells  are  seldom  sanitary 
liecaiise  a  lew  t lioufjlitless  oi-  iiiiseliievons  individuals  make  a 
praetiee  of  throw  injr  trasli  into  tlieni.  In  the  Coastal  Plains 
these  wells  are  not  snflieiently  pi'oteeted  against  tlies  and  other 
inseets.  and  dust. 

The  seeond  sj)eeimen  in  this  table  was  taken  from  the  Oconee 
Cenietei'V    well 

The  thiid  specimen  was  taken  from  a  well  in  the  suburbs  of 
Dublin  l)ein<r  used  by  seven  nefifro  families.  The  color  of  this 
water  was  a  deep  yellow,  or  orange.  This  water  contained 
much  organic  matter  as  indicated  by  tlie  high  albuminoid  am- 
monia and  the  high  oxygen  requirement.  The  chlorine  con- 
tent seems  to  indicate  that  some  animal  contamination  Avas 
getting  into  it  also. 

The  fourth  specimen  in  this  table  was  taken  from  the  well 
being  used  by  the  Dudley  High  School.  About  one  hundred 
and  seventy-five  children  drank  water  from  this  well  during 
the  school  year.  The  analysis  indicates  that  the  water  is  very 
imi)ure.  From  the  unsanitary  condition  of  the  platform  over 
the  well  we  could  expect  nothing  else.  The  condition  of  the 
l)latform   may  be  judged  from  Plate  30. 


I'LATK   30.      The  Dudliji  Uiijh    School    well. 
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Such  platforms  as  these  seem  Id  be  <j^eiierally  used  Avhere 
pumps  are  installed  in  ("oaslal  Plains  shallow  wells.  In  our 
estimation  the  operi  well  with  rope  and  l)ueket  would  be  more 
sanitary  than  pumps  installed  in  sueh  a  mauiun-.  Properly 
installed  pumps  are  many  times  safer  than  the  open  wells, 
however. 

Notice  the  liiirh  chlorine  content  of  the  fifth  specimen.  Salt 
(sodium  chloride)  had  been  added  to  this  well  a  few  days  be- 
fore the  specimen  was  taken  to  kill  "wiggle  tails,"  or  mosquito 
larvae. 

The  last  specimen  in  this  talile  was  take)i  from  a  well  in 
Madison  County,  at  the  special  request  of  a  negro  farmer.  He 
said  that  he  had  been  living  at  this  place  for  four  montlis. 
There  had  been  seven  cases  of  typhoid  fever  in  his  family 
since  he  had  moved  there.  Two  of  those  wJio  had  fever  died. 
.\s  may  be  seen  from  the  analysis,  this  well  was  receiving 
contamination  of  animal  excreta  and  had  colon  bacilli  in  every 
ten  milliliters  of  the  water.  "We  conlirmed  the  presence  of 
colon  bacilli   in   this  Avater  and   made   slides  of  the  organisms. 


I'l.ATK    31.       The    hiplmiil    l/■(•/^ 
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Tlicsf  slides  rcscmhlt'd  vci'v  chtscly  the  spci-iiiieii  ol'  .slides  oi' 
lyphdid   hncilli. 

The  siinifary  coiiditioiis  ol'  the  pi-cmises  iii;iy  he  jiidfrcd  fi-oni 
tlif  jii'fiiiiipiiiiyiii;^-  picture.  IMrite  :!1.  The  well  li;id  eaved  under 
tlie  cduei-ete  plat  (inn  im  the  northeast  corner  until  Avater 
c<nild  «'nter  the  well  1  roiii  llie  barnyard  1)\-  passing  tliroujrh 
two    feet    of    soil. 

There  \\('i-e  many  feathers  scattered  around  the  Avaslii)ot. 
It  seems  that  the  ne^i-o  mother  had  imperfectly  burned  within  a 
dozen  feet  of  the  well  the  bedding  on  whicli  lior  daughter  had 
died   of   typhoid    fevei-    tlie    week    before. 


TABLE    \().    14. 

Wells    of    Special    Interest. 


Specimen  number :  69 

Sanitary  score  % 60 

Free  ammonia ;  .010 

Album,  ammonia .040 

Nitrites 0000 

Nitrates .025 

Chlorine 12.5 

Oxygen  required |  .560 

Total  solids 48 

Loss  on  i,2;nition |  30 

r-r  Discoloration I  30 

Hardness 8.6 

Turbidity 10 

Bact.  exam ' 

Analyst's  opinion ? 


70 

71 

72 

73 

74 

70 

30 

40 

60 

20 

.085 

.075 

.050 

.100 

.040 

.305 

.550 

.150 

.050 

.150 

.0000 

.0010 

.0050 

.008  0 

.009  0 

.110 

.100 

.140 

.550 

3.600 

6.5 

49.6 

75.8 

112.0 

40.8 

.430 

2.330 

.240 

.215 

.160 

65 

480 

237 

302 

76 

11 

121 

67 

37 

29 

35 

80 

35 

40 

3  0 

3  6.7 

25.7 

13.2 

9.1 

11.6 

20 

600 

10 

3  0 

10 

4 

2 

5 

A'^uiiiiARY    OF   Data. 

From  the  analyses  made,  we  find  that  out  of  the  seventeen 
rural  wells  studied,  live,  or  29.4  per  cent  were  judged  safe; 
tive.  or  29.4  per  cent  were  i)laced  in  the  (juestionable  class; 
and  seven,  or  41.2  per  cent  were  con.sidered  unsafe. 

Of  the  twenty-one  village  wells  studied,  six.  or  28.6  ])er 
cent  were  safe;  two,  or  9.5  per  cent  were  of  (luestionable  purity; 
and  thirteen,  or  61.9  ])er  cent  Avere  cla.ssed  as  unsafe. 

Excluding  the  driven  wells,  of  the  twenty  surburban  shallow- 
wells  .studied,  three  or  lo.O  i)er  cent  were  judged  safe;  three, 
or  lo.O  per  cent.  Avere  placed  in  the  (luestionable  class;  and 
fourteen  or  70.0  per  cent,  were  considered  unsafe. 

Of  the  driven  Avells  in  the  Augusta  communitv  onlv  one  of 
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the  nine  wells  studied  was  considered  to  be  i-eeeiviii};  coiitani- 
inatinjr  material  in  (luantities  sut'fieieiit  to  condemn  it.  From 
the  chemical  examination  tlie  other  eight  wells  were  considered 
safe.  It  should  be  kept  in  mind  that  no  bacterioloj^ical  exam- 
ination was  made  of  these  wells  to  cheek  on  the  hig:h  chlorine 
content  of  some  of  them.  Such  examinations  shonld  be  made 
before  they  are  classed  as  absolutely  safe.  From  the  chemical 
examination  alone,  they  appear  to  be  much  better  than  the 
shallow   duf;  Avells. 

While  most  of  the  l)acteriological  examinations  were  made  of 
wells  wliicli  would  have  been  condemned  because  the  chemical 
tests  indicated  that  ccmtaminatin^'  matter  was  reaching  them, 
the  1'act  that  several  of  the  wells  which  would  have  passed  the 
chemical  examination  with  a  clean  re-.-ord  were  found  to  be 
infected  with  bacteria  is  signiticant.  This  indicates  that  some 
of  the  wells  were  receiving  bacteria  through  the  top,  probably 
from  dust.  Had  w(^  been  able  to  make  a  bacteriological  examina- 
tion of  all  the  wells  studied,  we  think  that  many  wells  classed 
as  ([ue.stionable  and  some  classed  as  safe  would  have  been  con- 
demned. 

All  degrees  of  pui'ity  and  impui'ity  are  represented  in  the 
wells  studied.  The  degree  depended  on  local  conditions.  Tn 
general  most  (»f  the  wells  classed  as  pure  were  only  slightly 
better  than  the  best  wells  in  the  (|uestionable  class.  Also,  most 
of  the  impure  wells  were  but  little  worse  than  the  poorest  in 
the  (|uestionable  class.  No  one  should  drink  (juestiouable  Avater 
however. 

The  sanitary  conditions  in  relation  to  the  negro's  water 
supply  is  generally  better  in  the  rural  communities  than  in  the 
villages  and  somewhat  better  in  the  villages  than  in  the  suburban 
communities. 

Tn  cities  where  there  is  a  water  syston  in  operation  the  mains 
and  sewers  are  generally  only  partially  extended  to  the  negro 
communities.  Extension,  of  the  city  Avater  system  to  the  negro 
communities  is  generally  neglected  or  ignored.  As  a  conse- 
quence of  the  failure  to  get  water  from  the  city  system  many 
negroes  are  compelled  to  use  shallow  Avells  or  to  carry  the  city 
water  inconvenient  distances.  The  shallow  Avells  located  on 
the  outskirts  of  cities  are  usually  unsanitary  unless  exceptional- 
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ly  p)()(l  physical  t-oiulitioiis  operate  to  help  keej)  them  sanitary. 

While  there  is  partial  extension  of  the  eity  water  system  to 
lu^prro  ('(tninninities  in  cities  of  several  thousand  popnlatioii.  in 
the  small  cities  with  ;i  population  of  two  or  three  thousauil 
practically  none  of  the  negroes  liave  access  to  the  eity  \vater 
system. 

From  a  few  sui'vcys  wliich  we  made  and  our  tyeneral  observa- 
tion we  believe  tliat  over  ninety  per  cent  of  the  negroes  living 
in  the  Piedmont  and  Coastal  Plains  regions  are  using  shallow 
wells  as  a  source  of  their  water  supply.  ^Eost  of  the  shallow 
wells  are  dug  wells. 

In  gathering  data  for  this  thesis  only  one  analysis  or  one 
sanitary  survey  was  made  of  a  given  water  supply.  This  would 
not  be  sufficient  to  guarantee  the  absolute  ])urity  of  a  water 
supi)ly  for  drinking  purposes.  Tt  is  sufficient  to  indicate  the 
health  conditions  as  revealed  by  the  water  supply.  Even  if 
the  same  wells  were  reexamined  after  a  few  months,  the  ratios 
of  good  wells  to  ])oor  wells  would  be  approximately  the  same 
although  the  results  of  the  analysis  of  individual  wells  probably 
would  not  be  the  same. 
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CHAPTEK  111 
SOCIOLOGICAL   nilMJCATIOXS. 

From  the  point  of  view  of  the  social  technologist  the  problem 
presents  two  jispeets  or  is  localized  into  two  rather  distinct 
fields,  the  rural  and  the  urban.  In  each  of  these  fields,  in  turn, 
there  are  two  phases  of  the  problem ;  the  one  the  general 
community  problem  of  how  to  secure  and  maintain  an  adequate 
water  suj)p]y  and  the  other  that  of  the  racial  problem  that 
already  exists,  or  that  may  arise  in  the  process  of  arriving 
at  an  adequate  water  supply. 

To  people  who  do  not  understand  how  diseases  originate  and 
spread,  a  water  which  is  clear  and  cool  is  pure.  This  is  the 
only  criterion  which  they  are  able  to  a])pl.v  to  their  drinking 
water. 

As  they  do  not  understand  what  constitutes  a  pure  water  sup- 
ply, the  negroes  are  not  in  a  position  to  provide  a  pure  water 
supply.  They  locate  their  wells  improperly,  use  the  wrong 
method  of  getting  water  to  the  surface,  and  take  little  care  of 
the  wells  in  general.  The  average  negro  thinks  that  he  is 
taking  excellent  care  of  his  well  when  he  cleans  it  out  every 
two  or  three  years.  He  does  not  understand  that  he  should  not 
build  a  ]nnvy  within  a  few  feet  of  the  well  or  that  he  should 
take  effective  steps  to  prevent  surface  water  getting  into  the 
well.  He  may  be  told  that  his  privy  is  endangering  his  water 
supply.  He  will  probably  take  it  up  and  move  it  to  the  back 
corner  of  the  lot  and  build  a  pig  pen  on  the  old  privy  site,  be- 
cause he  did  not  understand  Avhy  the  privy  was  dangerous  to 
the  water  supply  in  the  first  place.  He  may  spend  considerable 
money  putting  in  a  concrete  cover  over  his  well  to  keep  the 
surface  water  out  and  then  dig  a  flower  pit  or  a  privy  by  the 
side  of  the  concrete  cover.  The  pit  will  probably  be  as  deep 
as  the  depth  of  the  concrete  cover.  Many  negroes  use  their 
wells  as  refrigerators.  Fish,  beef,  milk,  and  other  articles  of 
food  are  let  down  into  the  well  in  the  water  bucket  to  keep 
cool. 

The  negro  community  at  Watkinsville  appeared  to  be  the 
worst  community  which  we  studied  in  so  far  as  sanitary  prae- 

69 


tiff  was  (•(.nccnird.  One  (,!'  tlic  iicfiTo  raiiiilics  used  the  plat- 
lorin  over  thf  well  as  a  wash  hciu'li.  Kiiouyh  of  tlie  blueing 
water  liad  leaked  into  the  well  to  give  the  water  a  distinetly 
hluisli  liiige.  The  eoiulitioii  in  this  conuimnity  may  be  due 
to  the  laet  that  the  more  progressive  negroes  liave  migrated 
to  larger  eities.  The  migration  from  this  loeality  has  been 
large.  The  eause  of  this  migration  would  be  an  interesting 
subjeet    foi-    future    study. 

Wliethei-  thei-e  is  an  exploitation  of  the  negroes  from  Avhich 
they  wei-e  seeking  escape  by  migrating  or  Avhether  the  economic 
situation  in  that  section  was  responsible  for  the  unsanitary 
conditions  and  also  for  the  migration  would  be  an  interesting 
sociolog'cal   pi'oblem  to  be  investigated. 

We  do  not  tliink  that  the  status  of  tlie  negro  educational 
facilities  as  compared  with  the  facilities  of  white  j^eople  has 
very  much  to  do  with  the  general  lack  of  sanitary  knowledge. 
The  problem  of  sanitary  education  is  more  of  a  community 
problem.  Improvement  in  the  school  systems  will  reach  only 
a  part  of  the  problem.  The  methods  folknved  at  the  present 
time  in  teaching  sanitary  knowledge  in  schools  fails  to  reach 
the  problem  of  a  pure  water  supply  in  most  instances.  A  method 
should  be  worked  out  that  will  bring  the  i)robleni  of  impure 
water  home  to  the  child.  The  adult  should  be  instructed  also 
if  we  are  to  make  much  ])rogress  in  imi)roviiig  the  sanitary 
condition  of  the  water  supplies  through  increa.sing  the  amount 
of   sanitary    information   posessed   by   peoj^le   using   the   water. 

Although  our  actual  analytical  work  dealt  principally  Avith 
negro  water  supplies,  all  the  information  which  the  sanitary 
surveys  revealed  and  all  the  information  which  we  gathered 
from  the  work  of  others  suggested  strongly-  that  the  shallow 
wells  being  used  by  white  people  Avere  no  purer  than  the 
wells  used  by  negroes.  This  inference  is  borne  out  by  the 
studies  of  rural  wells  made  by  the  Department  of  Agriculture. 
These  studies  were  concerned  almost  entirely  with  white  peo- 
ples' wells.  They  indicated  that  we  should  find  about  twenty- 
five  per  cent  of  rural  wells  safe.  Our  results  shoAved  a  slightly 
higher  per  cent  (29.49?  )  of  safe  negro  wells  in  the  rural  dis- 
tricts. Tt  is  apparent,  therefore,  that  the  problem  of  impure 
shalloAv  Avell  water  supplies  is  not  racial. 
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Ill  this  rDimcrtioi;  it  is  interest  iii^'  to  eonsider  the  wells  used 
by  tenants  in  the  rural  distriets.  One  year  a  well  may  be 
used  by  a  ne^ro  tenant  and  the  next  year  by  a  white  tenant. 
White  ])e()|)le  and  nejzroes  lre(|uently  use  the  same  well  as  a 
source  of  supply.  While  at  work,  negroes  and  white  people 
usually   (]rink  water   from   the  same  well. 

^Meeting   the   Problem    of   AVatkk    Pollution. 

The  first  step  in  meeting  this  problem  is  to  disseminate  in- 
formation about  the  situation.  This  can  be  done  by  bulletins, 
posters,  through  schools,  aiul  by  the  health  ofticei-s.  Data  such 
as  obtained  in  this  study  will  be  very  valuable  in  showing  how- 
widespread  and  how  important  this  problem  is. 

Posters  are  very  effective  in  attracting  the  attention  and 
holding  the  interest  of  |)(M)ple  whom  it  is  desired  to  inHuence. 
They  should  not  be  exaggerated.  They  sheuld  represent  the 
actual  conditions  as  nearly  as  possible. 

Personal  workers  are  more  effective  than  bidletins  or  post- 
ers. This  is  especially  true  for  many  negroes  and  some  white 
people,  as  they  do  not  have  sufficient  education  to  ai)preciate 
fully  the  message  of  ]iosters  or  bulletins.  The  Health  Officer, 
the  County  Agent,  ilie  Home  Demonstration  Agent,  the  Super- 
intendent of  Schools,  th.e  vocational  teachers,  and  other  teach- 
ers may  be  secured  as  temporary  personal  workers. 

The  second  step  is  to  teach  some  sanitary  princii)les  to  well 
owners.  The  campaign  for  better  water  supplies  will  be  un- 
successful unless  the  well  owners  are  made  to  understand  the 
reasons  why  they  should  |)urify  the  water  supply  and  the  san- 
itary principles  involved  in  pui'ifying  it.  This  applies  ecpuil- 
ly  to  white  pe()]de  and  negroes. 

Some  in''ormation  should  be  furnished  a^  to"  the  probable 
cost  of  the  water  purification.  The  first  problem  is  to  make  tlie 
well  owner  ^ce  that  he  can  tinnncially  afford  to  put  his  well 
in  first  class  condition.  He  should  be  made  to  see  that  an  un- 
safe well  is  a  financial  liability  because  of  the  diseases  it  may 
cause. 

The  third  step  is  to  set  an  objective  for  each  particular  com- 
munity. The  county  healtli  officer,  the  county  demonstration 
agents  and  the  vocational   teachers  can  be  of  much  assistance. 
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Tlic  (';iiiii»;ii^'ii  should  be  tli(>r(»u<rlily  |)IaiitU'(]  so  ;is  to  I'cacli 
iNU'li  well  owiit'i-  hct'oiT  it  is  bcjiuii.  KtToi-ts  should  he  made 
to  have  a  jiei'sonal  woi-kfr  make  one  or  two  \isits  to  each  well 
owner,  it  will  add  nuu-h  to  the  elumee  oi'  sueeess  if  the  worker 
can  induce  the  well  owner  to  have  an  analysis  made  of  a 
specimen  of  his  water.  Those  who  have  pui-e  water  will  usually 
take  {Treat  i)ride  in  keeping:  it  jnire  while  the  iiui)ortance  of  a 
pure  well  can  be  presented  in  no  other  manner  so  effectively  as 
by  showinjr  a  well  owner  that  his  well  is  actually  impure. 

The  ultinuite  objective  for  the  villao:e  and  the  rural  dis- 
tricts should  be  a  drilled  well  of  some  kind.  In  the  Piedmont 
and  the  Coastal  Plains  the  drilled  well  has  to  have  an  iron 
casinjr.  The  soil  is  of  such  tyi)e  as  to  prevent  rapid  seepage. 
The  casing  of  this  type  of  well  makes  it  necessary  to  use  a 
pump  to  get  water  out  of  the  well.  With  the  top  of  the  casing 
closed  by  a  ])um]x  surface  water  excluded  by  the  casing,  and 
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Plate   32. 

A  DANGEROUS  WELL 

ALL  OPEN   OR   BUCKET   WELL.S   ARE  DANGEROUS. 

It  is  evident  from  the  picture  that  the  well  is  not  only  sub- 
ject to  filth  from  the  open  to.  but  is  also  made  dangerous  by 
surface  drainage  from  the  toilet,  barn,  etc. 

(Subserijit    hv    Dr.    H.    I!.    Ba;:liy    of    tin-    Allions    Ro.inl    of    Health  I 
(Cut    loaned    by    Vir^jiiiia    State    Koanl    <it'    Ilcahlil 
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the  water  which  enters  at  the  lower  end  of  the  casing  being 
filtered  as  it  sh^wly  percolates  tlirough  the  soil,  this  type  of 
well  is  nearly  ideal  in  a  sanitary  way.  It  is  best  to  drill  three 
hundred  feet  or  deeper.  The  mininmm  safe  depth  varies  with 
each  particular  locality  and  is  best  determined  by  a  local  san- 
itary engineer. 

In  the  majority  of  communities  it  will  be  impractical  to  at- 
tempt a  campaign  for  the  drilled  type  of  well  now,  because 
of  the  expense.  The  objective  in  these  communities  should  be 
to  ged  rid  of  the  open  type  of  well  and  of  the  well  covered 
by  a  wooden  platform.  These  wells  are  always  unsanitary.  See 
Plate  32  in  this  connection.  In  a  few  communities  the  driven 
type  of  well  may  replace  the  dug  well.  AVe  believe  this  type 
of  well  to  be  more  sanitary  than  the  ordinary  dug  well.  The 
depth  to  drive  these  wells  and  other  details  will  depend  on 
local  conditions.  In  most  communities,  the  only  practical  im- 
mediate objective  is  an  impervious  concrete  cover.  These  cov- 
ers are  not  very  expensive  and  if  properly  constructed,  will 
prove  effective.  They  should  be  constructed  in  such  a  way 
as  to  prevent  water  spilt  on  them  from  getting  into  the  well. 
The  concrete  should  be  four  or  five  feet  in  the  ground  in  order 
to  prevent  surface  water  from  running  directly  into  the  well. 
See  Plate  33.  The  greatest  care  should  be  taken  in  constructing 
these  covers  to  make  them  water  proof.  Wrong  proportions 
or  careless  mixing  of  the  concrete  will  render  the  concrete 
pervious  and  therefore  unsafe.  In  some  instances  new  wells 
will  have  to  be  dug  because  the  well  was  improperly  located 
when  it  was  dug. 

Safe  privies  should  be  a  part  of  the  general  campaign  for 
better  Avater  supplies.  It  is  from  improperly  located  privies 
that  most  of  the  harmful  contamination  reaches  a  water  supply. 
The  type  used  is  not  important  to  the  purity  of  the  water  sup- 
ply if  the  privy  is  located  so  as  not  to  be  a  source  of  pollution. 

The  fourth  step  is  to  get  people  to  act  on  the  information 
furnished  and  the  sanitary  principles  taught.  ]\Iost  everybody 
believes  that  a  pure  water  supply  is  desirable.  Many  people, 
however,  are  so  indifferent  that  they  will  not  throw  a  few 
shovelfuls  of  dirt  in  a  ditcli  to  prevent  surface  water  from  run- 
ning directlv  into  the  well.     This  indifference  will  be  felt  when 
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Pr.ATE  33. 

A    SAFE    WELL 

A  safe  wel'  must  be  so  located  that  it  is  away  from  the 
drainage  of  tlie  toilet,  stable,  and  home;  and  also,  it  must  be 
provided  with  a  pump  on  a  concrete  base  wnich  extends  at 
least  two  feet  over  the  sides,  well  into  the  ground  to  prevent 
surface  pollution. 
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ill!  attcMiipl  is  made  to  jivt  tliciii  to  art  on  their  particular  prob- 
lem of  an  unsanitary  Avell. 

It  is  usually  i)()ssible  to  find  some  public  spirited  citizen  who 
iM  \villin<i'  to  take  the  lead  in  tliis  work.  By  using  su.ch  a  man 
as  an  example,  the  problem  can  be  made  personal  to  other  in- 
dividuals ami  iiineli  pood  accomplished.  Once  it  becomes  fash- 
ionable to  safeguartl  the  water  supply,  little  trouble  will  be 
experienced  in  g-etting  people  to  do  it.  A  public  spirited  cit- 
izen who  is  actually  putting  liis  well  in  first  class  condition 
will  be  of  immense  value  in  making  well  improvement  fash- 
ionable. 

Each  individual  should  be  furnished  detailed  information 
applicable  to  his  partieular  problem  before  he  begins  to  work. 
If  this  is  not  done  much  effort  and  money  may  be  wasted. 
Where  i)ossible,  a  personal  inspection  of  the  premises  should 
l)e  made  by  a  sanitary  expert  before  work  is  begun.  With  the 
majority  of  negroes  and  many  white  people,  this  is  the  only 
method  tliat  [u-omises  much  success. 

Much  A'aluable  information  about  sanitation  is  available  in 
bulletins  of  the  U.  S.  Public  Health  Service  and  of  the  various 
State  Boards  of  Health.  Information  about  well  engineering, 
plumbing,  concrete  work,  and  similar  matters  is  available  in 
bulletins  of  tlie  Department  of  Agriculture  aiul  tlie  publications 
of  the  various  State  C^olleges  of  Agriculture. 

The  problem  of  an  adequate  water  supply,  however,  must 
become  more  than  an  individual  problem,  it  must  become  a 
community  problem.  It  is  not  sufficient  that  a  particular  farm- 
er or  head  of  a  household  should  be  concerned  with  securing 
an  adecpiate  water  supply  for  his  own  family.  He  must  be 
concerned  witli  securing  an  adequate  water  supply  for  his 
neiglibor  as  well.  It  is  at  tliis  stage  in  its  development,  tlie 
stage  in  whieli  the  leaders  in  the  community  arrive  at  the  de- 
cision that  tlie  entire  community  ought  to  and  must  have  an 
adeipiate  water  supply'  that  it  becomes  a  social  ])roblem.  It  is 
at  tliis  same  stage  in  its  development  that  the  problem  may 
also  become  a  racial  problem. 

Tn  the  urban  districts  the  problem  of  an  adequate  water 
supply  lias  jdi-eady  become  a  social  problem.  The  racial  aspects 
of  this  problem  will  be  discussed  under  the  urban  aspects  of 
tlie  i^roblem. 
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Tlie  results  of  our  ;m;ilys('s  indicati'  tluit  slinllow  wells  located 
iu  the  suburbau  eonuuunities  are  generally  impure.  Even  the 
wells  found  to  be  pure  are  potentially  impure  because  of  the 
density  of  the  population  and  the  sanitary  conditions  Avliich 
are  usually  poor.  In  contrast  to  the  general  unsafe  condition 
of  shallow  well  water  supplies,  the  city  water  .supi^ly  is  com- 
paratively safe.  The  jiurity  of  the  city  water  is  due  to  the 
careful  treatment  given  the  water  to  remove  harmful  matter. 
Frequent  tests  are  made  to  see  that  the  treatment  given  the 
walei'  is  effective  in  keeping  it  pure. 

In  spite  of  the  comparatively  good  condition  of  the  city 
water  and  the  poor  condition  of  shallow  wells,  we  find  ]n-ac- 
tically  all  the  negroes  and  many  white  people  using  shallow 
wells  in  Georgia  cities  whose  population  are  below  five  thou- 
sand. In  larger  cities  this  condition  is  somewhat  better.  Prac- 
tically all  the  white  people  and  many  of  the  negroes  in  the 
larger  municipalities  use  city  water. 

It  is  a  fact  that  cities  in  the  territory  in  w'hich  we  studied 
tended  to  neglect  the  extension  of  sewers  and  mains  into  the 
negro  communities.  They  are  seldom  laid  in  the  negro  com- 
munities except  when  they  incidentally  pass  through  the  negro 
community"  to  reach  a  white  community.  Such  neglect  of  the 
water  supply  of  the  city  negro  may  appear  deliberate  on  the 
part  of  the  city  water  board.  Careful  analysis  of  the  situation 
shows  that  in  part  as  least,  such  conditions  arise  from  the 
economic  status  of  the  negro.  In  the  first  place,  most  cities 
go  in  debt  to  install  their  water  systems.  Consequently,  they 
do  not  extend  the  mains  farther  than  the  business  sections  and 
the  most  densely  populated  part  of  the  white  communities. 
Seldom  do  all  of  the  white  people  get  water  connections  at  first. 
It  would  cost  more  money  than  is  usually  available  to  extend 
the  system  to  the  negro  houses  which  are  usually  built  on  the 
outskirts  of  the  city.  It  is  very  probable  that  negroes  use  less 
water  than  the  same  number  of  white  people.  Therefore,  the 
small  city  finds  itself  unable  to  extend  its  mains  to  the  negro 
communities  for  financial  reasons.  The  negroes  are  unable  to 
bring  the  water  to  their  houses  for  the  same  reason.  ]\Iany 
white  families  living  beyond  the  limits  of  the  city  mains  will 
frequently  lay  a  private  pipe  line  to  the  city  mains  and  install 
a  private  sewer  system. 
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As  the  city  grows  tlie  mains  {uid  sewers  are  extended  to  the 
old  negro  eoniniunities.  But  in  the  meantime  new  negro  com- 
nmnities  have  grown  up  farther  out.  Frequently  tliey  are  be- 
yong  the  limits  of  the  city  proper.  White  communities  are 
usually  built  by  development  companies  who  install  the  mains 
and  sewers  at  their  own  expense  intending  to  reimburse  them- 
selves when  the  property  is  sold.  Negro  communities  grow  up, 
they  are  seldom  planned  in  advance.  As  a  result,  the  city  water 
board  fails  to  furnish  water  to  them  because  of  the  cost  which 
they  are  usually  unable  to  meet  and  which  the  board  is  not 
able  to  meet  either. 

It  may  appear  that  the  small  proportion  of  negro  voters  is 
responsible  for  the  neglect  of  the  water  boards  to  extend  water 
mains  and  sewers  to  the  negro  communities.  In  some  instances 
this  may  be  true,  but  in  most  cases,  we  believe  that  it  is  due 
to  the  low  economic  level  and  civic  standard  of  the  city  negro 
as  compared  Avith  the  city  white  man. 

It  appears  to  us  that  the  use  of  the  shallow  wells  by  suburban 
negroes  is  due  to  economic  reasons  and  to  a  lack  of  sanitary 
knowledge  as  outlined  above.  If  this  is  true,  the  problem  is 
not  racial  except  in  so  far  as  prejudices  or  unfair  discrimina- 
tions have  operated  to  keep  the  negro  at  a  low  economic  and 
educational  level.  These  things  would  have  to  be  investigated 
by  methods  other  than  those  used  in  this  study. 

Of  course  it  is  possible  that  the  low  ]iercentage  of  negro 
voters  in  proportion  to  the  negro  j^opulation  and  many  other 
reasons,  may  be  i^articularly  resjionsible  for  the  negro  being 
forced  to  use  shallow  wells.  This  Avould  be  an  interesting  sub- 
ject for  further  study,  but  it  would  have  to  be  investigated  in 
a  manner  different  from  the  one  used  in  this  study.  "What- 
ever may  be  the  causes,  direct  or  indirect,  indifference  on  the 
part  of  the  entire  city  pojiulation  must  be  overcome  before  any 
real  progress  can  be  made. 

To  bring  our  city  population  out  of  this  indifference  in  re- 
gard to  the  use  of  shalloAv  wells  by  part  of  the  people  and  to 
teach  them  more  of  the  principles  of  sanitation  is  distinctly  a 
community  problem'"  as  it  is  an  important  part  of  the  general 
health    problem    of    the    community.     It    has    been    frequently 


1"  rommiinity  is  nsofl  licro  to  ino.'iii  ;ill   llic  irnliviiliials  ami  groups  in   tlio  city 
111(1  its  suburbs. 
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(Iciiionstrjitcd  tliiit  disease  jjeniis  art'  niuK'(|uainto(l  with  color 
linos,  and  municipal,  oi-  otlior  fjeojrraphical  lv)nndarii'.s.  This 
fact  was  sti-ikinjrly  illustrated  by  tlio  recent  world  wide  epidemic 
of  influenza  whicli  was  thoufrht  to  have  orijrinated  amonfr 
Chinese  prisoners  in  a  Oernian  prison  camp.  Today,  the  con- 
tacts between  the  wliite  ]ieop1e  and  the  negroes  in  cities  are 
so  numerous  that  neither  race  can  suffer  fi-om  disease  witluuu 
endangering  the  licalTli  of  the  other  race. 

In  a  large  measni'c  this  |)roblcin  will  liave  to  be  met  by  com- 
mnnity  education  of  the  adults.  It  must  be  solved  by  llie 
adults  of  today  if  we  are  to  escape  great  suffering  and  losses 
resulting  from  the  use  of  impure  water.  Our  school  systems 
may  be  effectively  teaching  the  ])rinciples  of  sanitation  to  the 
children,  but  the  knowledge  gained  by  children  in  school  will 
be  felt  only  after  the  children  have  grown  up  and  shouldered 
the  responsibilities  of  the  older  generations.  Frefjuently.  those 
who  have  considerable  academic  training  in  sanitation  require 
experienced  guidance  before  than  can  fully  apply  their  knowl- 
edge to  a  ]iroblem  such  as  securing  pure  water  for  everybody 
in   the  community. 

The  method  of  meeting  the  cost  of  such  a  program  can  be 
best  woi-ked  out  by  each  individual  city.  In  some,  the  mains 
and  sewers  can  be  installed  and  the  owners  of  the  houses  al- 
loAved  to  gradually  reimburse  the  city.  Tn  others  it  can  best 
be  done  by  issuing  bonds  that  mature  at  distant  periods  in  the 
future  when  the  city  will  ]n-obably  be  in  a  better  position  to 
meet  the  expense.  In  a  few,  the  work  can  be  paid  for  directly 
out  of  the  iniblic  taxes. 

After  the  city  has  extended  its  water  system  to  all  of  the 
houses  in  the  city,  all  of  the  shallow  wells  should  be  tilled  up 
to  ]>revent  their  being  used  as  a  source  of  drinking  water.  No 
new  well  should  be  allowed  to  be  dug  in  the  municii)al  limits 
and  care  should  be  taken  to  extend  water  connections  to  new- 
houses  built  beyond  the  municipal  limits  but  in  the  city  proper. 
If  these  things  are  done  the  cities  will  have  little  to  fear  from 
impure   water. 

It  should  be  kept  in  mind  that  the  most  expensive  part  of 
extending  a  water  system  is  usually  the  extension  of  the  sewer 
sy.stem,     While  a  sewer  system  is  very  desirable,  it  is  not  ab- 
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solutely  necessary.  S;iiiit;ii'y  surfju'c  toilets  nn'  l';iirl\'  satis- 
factory wlicfc  tlicrc  is  IK)  (lati<r('r  of  the  water  supply  being 
cnntainiiialed  hy  them.  How  effectively  epidemics  of  water 
borne  diseases  can  be  checked  by  pure  drinking  Avater  is  illus- 
trated by  the  seetiou  of  Athens  East  of  tlie  Oconee  River.  ( loe. 
cit.)  l>y  eiiiphasi/iug  the  value  of  pui-e  drinking  water  regard- 
less of  the  tlesirability  of  sewers,  some  of  the  more  ])r()gressive 
people  living  iu  the  suburban  districts  might  be  induced  to  lay 
pipe  lines  at  theii-  own  expense. 

From  tliis  study  it  is  (piite  obvious  that  the  pr()])leiii  of  an 
adequate  water  supply  to  the  negro  in  tlie  urban  districts  has 
passed  beyond  the  stage  ol'  an  indi\i(lual  health  problem  and 
is  becoming  a  commuuity  health  pi'obleiii.  It  is  e(|ually  obvious 
that  it  is  i)rimarily  among  the  white  leaders  of  the  urban  dis- 
tricts that  this  is  becoming  a  social  problem,  i.  e.,  it  is  ])ri- 
marily  within  the  control  of  the  whites  to  ju-ovide  the  facilities 
for  an   adtMjuate   water  supply. 

Also,  it  is  to  them  that  Ave  must  look  for  the  development  of 
a  social  conscience.  Tf  in  arriving  at  this  new  social  conscience 
tlie  eommnnity  leaders  arrive  at  a  conception  of  this  as  an  es- 
sential to  good  health  I'athei'  than  as  a  luxui-y  it  is  not  at  all 
probable  that  it  will  l;eeome  a  racial  pro])lem.  A  typhoid 
contaminated  well,  an  open  privy,  and  numerous  places  for 
breeding  flies  on  a  negro's  lot  are  just  as  dangerous  to  ])ublic 
health  as  are  similar  conditions  on  a  white  mans'  premises.  Tt 
is  in  the  connnunity  in  which  these  sanitary  measures  are  ar- 
rived at  as  individual  luxuries  rather  than  as  social  uin-essities 
health  as  are  similar  conditions  on  a  what  man's  premises.  Tt 
possessing  sanitary  premises  has  its  chief  value  in  the  social 
prestige  it  adds  to  the  possessor,  then  we  may  loolc  f(n"  it  to 
lead  to  i-acial  and  other  class  discriminations;  if  its  chief  value 
lies  in  the  i)rotection  it  offers  to  public  health  it  is  |)ractically 
certain  no  racial  disci'imination  will  be  made.  In  shoi-t.  in  this 
as  in  a  great  many  othei-  |)roblems  the  solution  of  the  pro])lem 
of  race  relations  is  to  be  found  outside  the  race  })roblem  as 
such  and  in  the  pi-oblem  of  cori'cct  social  evaluations  along  otliei' 
lines. 
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